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Ask the Steel Man 


What manufacturers put the best steel in 
their cars? 


Ask the Accessory Man 


What manufacturers put the best accessories 
in their cars? 


Ask the Banker 


What automobile firms have made good 
financially and are able to back up their cars? 


Ask the Automobile Dealer 


What are the three best automobiles in the 
class from $1400 to $2400? 


Ask the Owner 


How he is satisfied with his Chalmers Six— 
ask him particularly about its monthly cost 
for up-keep? 


And the Answers 


You will find more than substantiated by going to the near- 
est Chalmers dealer and there examining the Chalmers. In 
this way you will be buying a car, and not being so/d one. 


Chalmers Models 


New Six-40 at $1400 Light Six-48 at $1650 
Master Six-54 at $2400 


Chalmers Motor Company, Detroit 


Let Your Next Car Be a Chaimers 
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Smokeless Boilers 


Cut Coal Costs 


(| Kewanee Smokeless Boilers are burning 
the cheapest of soft coal smokelessly and 
are saving thousands of coal dollars, every 
year, in many of the best buildings in all 
parts of this country and Canada. 

Q They save fuel money in two ways: First, by 
permitting the use of low priced soft coal, even in cities 
where a rigid smoke ordinance is enforced: Second, 
because they get from fuel, and use for heat making 


purposes, a bigger percentage of the heat in the coal 
than can be obtained by the ordinary boiler. 


Q Our booklet ‘Cutting Coal Costs” is of interest to 
any large user of coal. It will go on request. 





In a Kewanee Smokeless Boiler (brickset or portable type) the fire is 
built on the upper, water tube grates, the fire on the lower grate being 
maintained by the hot coals dropping onto it from above. The draft is 
down which draws all the heat giving gases down through the hot fire on 
the upper grate then down and over the fire on the lower grates. This com- 
pletely burns all the heat giving gases before they can be condensed into smoke. 


KEWANEE BOILER COMPANY 


KEWANEE, ILLINOIS 


Steam Heating Boilers, Radiators, Garbage Burners and Tanks 


NEW YORK ST. LOUIS KANSAS CITY MINNEAPOLIS 
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automobile in 
like any 
other piece of machinery. It 
only atter use. 
if weil maintained it will run 


TOUR 
one respect 1S 


** settles down’”’ 


2,000th mile than 


better the 
the first. 
trouble and undue 
too often caused by 


Motor 


noes are 


early neglect. The metal 
worn off by friction is gone 


forever 


And your lubricating oil is 
vour only protection against 
this friction wear. 

At all times and especially 
during the important ‘‘settling 
down’’ period, when the 
moving parts have not fully 
adjusted themselves to each 
other, oil of the highest 
lubricating ethciency is of the 
utmost importance. 

Each piston makes several 
thousand strokes per mile. 

The effect of the wrong oil will 
not be noticed during the first piston 


stroke, But when the 
piston strokes run up into the millions 


or the second 


and that does not take long—fric 
g y ou do 


not have to (ef for the wear then 
You sear it 


tion begins to get its due 


Realizing the need of scientific 
heip, careful motorists are turning for 
correct lubrication to the Vacuum Oil 
Company's Chart of Automobile 


> : 
Recommendations 


The oil specified insures high 
lubricating eficiency through its cor- 
rect fody and superior gualty and 
throughout the life of the car insures 
a low operating cost per mile. The 
continued efhciency of the motor is 
of the way in which the 
The 
carbon deposit is rarely troublesome 
And the © wear’’ of the oil itself is 


unusual 


full evidence 
oil protects each moving part 


The Chart en the right represents 
If your car 
send for a complete copy 


our professional advice. 
is not listed, 
of this standard guide to correct 


lubrication 





Mobiloils 


ide for each type of motor 


In buying Gargoyle Mobiloils from your 
dealer, it ifest to purchase in original 
package Loo for the red Gargoyle on 
the ontain I information, kindly 
addre any inquiry ¢t nearest office 
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Correct Lubrication 
Explanation: In the schedule, 
the letter Opposite the car indicate 
the grade of Gargoyle Mobiloils that 
hould be used For example, ‘‘A 
. ‘a 
means Gargoyle Mobiloil ‘‘A 
**Arc’* means Gargoyle Mobiloi 
‘Arctic."* For all electric vehicles 
use Gargoyle Mobiloil ‘‘A’’ for 
motor and enclosed chains. For open 
chains and differential use Gargoyle 
Mobiloil ‘*¢ The recommenda 
tions cover all models of both pleasure 
ind commercial vehicles unless other 
wise noted. 
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The four grades of Gargoyle Mobil 


oils for motor lubrication, purifed to 


remove free « arbon, are 


Gargoyle Mobiloil “A” 
Gargoyle Mobiloil “B” 
Gargoyle Mobiloil “E” 
Gargoyle Mobiloil “ Arctic” 


VACUUM OIL COMPANY, Rochester, N. Y., U.S. A. 


Specialists in the manufacture of high-grade lubricants for 
every class of machinery. Obtainable everywhere in the world. 


DOMESTIC BRANCHES: Detroit 
Boston 


Minneapolis 
Pittsburgh 


Philadelphia 
Indianapolis 


New York 
Chicago 
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Pouring concrete on 
Self-Sentering roof 


Concrete was once handicapped by slow construction methods. 
not #s—for Self-Sentering, the new expanded steel reinforcement, has 
eliminated form-work. 
now comes weeks earlier on the job than it did 
Builders pour concrete now when 
they used to be rushing half-built forms to completion. 

And, along with the time saved by using Self-Sentering 
and no forms, there’s labor saved and lumber saved. 


concrete,”’ 


with old methods. 


The order, ‘‘Go ahead 
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widened the field of concrete construction. 
afford to put, into even minor buildings, materials that will 
last for ages, that can not burn, that will not deteriorate. 

Learn the Self-Sentering method of construction—light, 
economical, fireproof, imperishable. 
needs and let us send our new edition of the 


along with valuable fact 


operate with him in hi 
buildings 


THE GENERAL FIREPROOFING CO. 
21403 Logan Avenue, Youngstown, Ohio 
Makers also of Herringbone, the Rigid 
Metal Lath. Self-Sentering makes re- 
inforced « 
know it by 








ted March 3, 1914—Other patents now pending 


You can n 


Fireproofing Handbook 


, proofs, plans, advice. When writing, state 
your architect’s or builder’s name and we will gladly co- 
efforts to give you indestructible 
at the old-time cost of short-lived construction. 


: - de Ma 
rete without forms. You'll Res.’ te” 
Diamond Mesh 











The maker who equipped your car or truck with 
the Buda Motor did not select his moter “on 


price.” 


product; he believed that your satisfaction was 
part of the bargain when you handed him your 


check. 


parisons and careful tests and finished by select- 
ing the Buda Motor, built by a great organization 
which for 35 years has backed every last screw 
and bolt of its product with its name and all its 


vast resources. 


guaranteed—it is much more than 
guaranteed by the fact that a part 


x 
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So, regardless of price, he made com- 


Every Buda Motor is not only 


of its duty is to live up to the 
name it bears. 


iPANY, HAR 


He was jealous of his reputation and his 





"if the MOTORis not right.the car is wrong } 
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Speeds Up Spring Building ! 
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( right by International News Service 


A pile of German 15-centimeter shells and the wicker casings used in 
transporting them. 





























Photograph by Underwood & Underwood 


A British tommy cooking his dinner on a brazier in the trenches. 


Photograph by Branger 


A French kite balloon ready to ascend in order to make observations of the 
effect of artillery fire on the enemy. 

















Photograph by Underwood & Underwood 
Army horses are scarce. Little Icelandic ponies are imported in great numbers. 




















ght by International News Service 
The broken-backed “L-3” of Germany’s aerial fleet on Sanoe Island 
1 irship, a Zeppelin, while on a reconnoitering voyage, descended during a storm owing to a defect of its motor. The airship was lost, but the crew were saved. Immediately ter 
the tustrophe the airship burst into flames. The captain declares that he set the Zeppelin on fire purposely “in order to prevent her from being blown further ashore and imper 4 


lives and the adjacent buildings.” The crew had time to land their ammunition and bombs. 
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The purpose of this journal is to record accurately, 
simply, and interestingl the world's progress im scien 


tific knowledge and industrial achievement 


The Battle-cruiser 


“GON ‘RI i ljourned without making pro 


the ddition of any battle-cruisers to 

Jour N an omission for which, in our opinion, 

the counrrs have to Pp very dearly if hostilities 
should ever overtake us rhe motive which has led the 
department to recommend the construction of battle 
ships to the exclusion of battle-cruisers is the realiza 


tion of the fact that the winning or losing of a cam 
paign, other things being equal, depends upon the rela 


tive strength of the first fighting line of dreadnoughts 


of the two contending navies It is claimed that what 
ever temporary advantage may be gained by battk 
cruisers in scouting, harassing the enemy’s shipping or 
bombarding seacoast cities, the issues of a war will be 
determined when battleship ranges up against battle 
ship to tight it out to the death. The point of view is 
assumed that the battle-cruiser, because of its lighter 
armor, will not be able to lie in the front line—an 
assumption which, in view of the actions which have 
been already fought between battle-cruisers, seems to 
us to be rather doubtful. The steep angle of fall of the 
shell at the great ranges which promise to govern future 
fighting, has upset the theories of armor protection; for 


the few facts which have filtered through indicate that 
a large percentage of the hits are upon the deck and 
not upon the side armor, and a plunging fire of this 


character seems to wipe out to a not inconsiderable 


extent the advantage conferred by the heavier side 
armer carried by battleships. But even if it be granted 
that the battlecruiser will not lie in the first line of 
battle, is the subordinate work for which her combina 
tion of high speed’ and heavy gun power render her so 
effective, of such minor importance that we can afford 
to dispense with this type altogether? Certainly the 


developments of the present war do not support this 
point of view 

Had Great Britain possessed no battle-cruisers, the 
armored cruisers of Von Spee might be ranging the 


sinking merchant shipping and over 


high seas to-day 


taking and crushing by superior gunfire the more lightly 


armed cruisers of the “Good Hope” and “Monmouth” 
tyr The hat cruisers of the German home fleet 


would be free to make a dash now and then across the 


North Sea, raiding coast towns and sinking any British 


armored and protected cruisers which they might en- 
counter. Because of their great gun power and the 
possession of the speed gage, they would have the com 


Possessing 


plete mastery of any vessels of this type 





seven or eight knots superiority of speed over the Brit 
ish dread it fleet, they would be free to accept or 
avoid engagement, as the circumstances of the hour and 
place might dictat Furthermore, there would always 
be the | bility of their breaking through into the 
open by wa) t the North of Scotland, and carrying out 
a raid alo iin lines of steamship travel, which 
might easily result in the loss of some of the finest 
ocean liners of the allied powers 

Should we find ourselves at war with Germany 
(which God forbid), the lack of battle-cruisers would 
prove to be a terribie handi 1] For scouting work 


ahead of our main fleet we would have but three 23%4- 


knot cruisers, and we might use a few of our 22-knot 


ermored cruisers; but of what avail would they be to 
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break through German scouting lines which contain 
half a dozen 28 to 30-knot battle-cruisers? To send our 
slow and lightly armored craft against these formidable 


hips would be not only to fail utterly to ascertain the 


trength and composition of the enemy, but it would be 
to offer them for certain destruction. Again, when the 
main fleet was lined up for battle it would be possible 
for these fast ships to forge ahead and steam across 
eur line, raking its leading ships with a powerful con 
centration of heavy gunfire 

The Spanish-American war has Lot passed so far into 
history but that many of us will remember the political 
pressure which was brought upon Congress to send 
armored ships for the protection of the various impor 
tant seacoast cities. In the event of such a conflict 
to-day, we could not spare a single battleship for this 
purpose; and anything we possess outside of our bat- 
tleships is worse than useless as a protection against 
the long range of 11- and 12-inch guns of the German 
battle-cruisers 

Our submarines? No, we could not rely upon them 
as a protection; for it has been proved over and over 
again in this war that ships of 28 to 30 knots have very 
little to fear from the submarine, so long as they make 
use of their great speed. Such is the ranging power of 
their guns that these vessels could steam to and fro, 
well outside of the range of our coast fortifications, 
and, assisted by observation of their accompanying de 
stroyers or of seaplanes carried by the fleet, they could 
silence our seacoast guns with the same deliberation 
with which the “Queen Elizabeth” has reduced some of 
the fortifications of the Dardanelles 

One of the most important demonstrations of the 
present war has been the great value of the combina 
If the next Con 
gress will but listen to its technical advisers, it will 


tion of heavy guns and high speed. 


authorize the construction, in addition to whatever bat 
tleships are required, of at least two ships of the battle 


cruiser type 


The Small Farm Tractor 

OTH mechanical and economic obstacles have 
confronted the designer and builder of the ideal 
small agricultural tractor. The wider range of 
usefulness demanded made it impossible simply to re- 
produce the successful large tractors in miniature. 
Extra speeds, more efficient traction devices, greater 
flexibility and easier manipulation had to be provided 
for. The impossibility of reducing the width of the 
tractor in proportion to its power and the number of 
plows pulled, created a strong side draft in plowing 
which utterly doomed many a tractor that did admir- 
able work at hauling, for instance, since plowing is the 
all-important job for the farm tractor. 

More frequent use on the road demanded more care 
in protecting highway surfaces from damage, while still 
keeping a high tractive efficiency under all conditions. 
Reduction in size carried with it a natural decrease in 
accessibility unless persistently guarded against. Re- 
duction in power was apt to increase the weight per 
brake horse-power and cut down the drawbar delivery 
unless lighter parts of better material were used. 

Manufacturing cost was inevitably increased in pro- 
portion to power—increased until the small tractor 
could claim little or no advantage over animals in first 
cost. Increases in cost of labor and materiais nearly 
offset the rise in price of horses and feedstuffs, effectu- 
ally maintaining the status quo. Service cost more in 
proportion. Selling cost the maker less, and he usually 
reaped the advantage of a larger percentage of cash 
than on big outfits. 
ducements rose the increase to the farmer in proportion- 
Moreover a much higher 


But against any possible price in- 


ate labor cost of operating. 
ratio of animal power had to be kept for odd jobs, e. g., 
a farmer with twenty-five horses might easily get along 
with a tractor and four instead, while he with but six 
horses might still have to keep two. 

The odds seemed all against a tractor of less than 
25 to 30 brake horse-power, giving 12 to 15 horse-power 
at the drawbar and handling four to six ordinary plows. 
Sut horses and their feed rose faster in price than 
tractors and fuel. (What may be the effect of the war 
and its enormous drain upon America’s horse supply is 
of course problematical. Probably it will hasten the 
adoption of tractors hitherto accepted with some hesi- 
tation.) The introduction of self-lift plows, which elim- 
inated the plow. tender, cut out about a third of the 
labor cost 


tractor, and one at which inventors of self-contained 


a development greatly favoring the small 


motor plows had long been aiming. 

As a result of these factors, and in response to an 
incessant demand, we now have our choice of a consid- 
erable variety of tractors weighing less than 8,000 
pounds (the weight of five or six horses), each designed 
to do the work of four to ten horses and priced all the 
way from $500 to $1,600 free on board factory. 
Others are 
far from it and need be considered only as they repre- 


Some 
are unquestionably ready for the market. 


sent principles that may “arrive” later. Out of the 
whole lot there is the strong promise of one or more 
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solutions of this most difficult mechanical problem. 
For difficult it is 

An automobile has merely to propel itself and carry 
a load—usually on fairly level, fairly firm surfaces. 
Light cars fulfilling average requirements have been 
standardized in ten years to the point of duplication by 
the hundred thousands. The light tractor, however, 
must go over almost any kind or condition of soil, 
up maximum grades, through ditches and over the 
rough places, pulling a heavy dead load behind it. Yet 
it must damage no road and pack no cultivated soil. 

A car builder whose name is almost synonymous with 
standardization has put in the greater or lesser part 
of five years experimenting with small tractors—and 
still sticks to automobiles. The designer of one of the 
largest gas engine power plants in the world tackled 
the problem and failed. One of the leading educators 
in America along stationary gas engine lines—a consult- 
ing engineer and author of a much-used textbook—es- 
sayed the design of a tractor for a large manufacturer, 
but his work never saw the light of day. 


Lest Jack Be a Dull Boy 


N enlightened industrial establishment which 

provides its employees with ball grounds and 

tennis courts, reading rooms and card rooms, is 
furthering its own interests, not only by making its 
employees better contented, but also by increasing their 
efficiency. The downright utility of relaxation and 
rational amusement demands more general recognition 
than it has heretofore received in America. From time 
to time we hear of narrow-minded public officials in 
Washington who endeavor to discourage the’ rank and 
file of Government employees from taking the thirty 
days’ annual vacation allowed them by law, by giving 
high “efficiency ratings” to those who refrain from 
doing so; whereas a more logical plan would be to 
penalize employees who do not take vacations. 

The English, as a race, are decidedly more inclined 
to rate amusements at their proper worth in the scheme 
of the human normal existence than are their cisatlan- 
tic cousins. An illustration of this fact is found in a 
comparison of “Who’s Who” with “Who’s Who in 
America.” At the end of each biography in the former 
work the favorite “recreations” of the subject are gen- 
erally stated, while the publishers of the corresponding 
American work have not seen fit to include this feature 

A compilation of the “recreations” enumerated in 
“Who's Who” would make interesting reading, and we 
commend this undertaking to some magazine writer who 
has run short of topics. They range over a wide field. 
Many English notables prefer such strenuous forms of 
amusement as mountaineering, big game shooting, and 
Tennis, golf, cricket, and the like naturally 
intervals in these enumerations. 


exploring. 
recur at frequent 
Madame Adi Crossley, the singer, prefers “riding—the 
favorite recreation of all true Australians.” One Irish 
gentleman (J. P. Crowly) amuses himself with travel, 
“and anything else that may turn up.” An eminent 
solicitor (Sir Frank Crisp) is evidently a believer in 
utile dulci, for his pleasures are “horticulture, micro- 
scopy, and—company law.” Prof. James Geikie, who 
died the other day, admitted that his chief diversion 
was “loafing in pleasant places with a congenial friend.” 


Frederick Winslow Taylor 


HE late Frederick Winslow Taylor, pioneer 
among efficiency engineers, injected a new ele 
ment into industry. He showed that the proper 
conduct of a business enterprise is a scientific problem 
to be solved by scientific methods. In that sense he 
raised manufacturing to the dignity of an applied sci- 
ence. In another sense he supplied political economy 
with a new principle; for his study of the problem of 
production has been a distinct aid to students who 
never thought it part of the economist’s business to con- 
cern himself with factory methods. Before Frederick 
W. Taylor made efficiency engineering what it has be- 
come, the directors of an industrial enterprise thought 
that cheap raw material, good automatic machinery, 
and a good cost accounting system represented the alpha 
and omega of manufacturing. But he proved that or- 
ganization, in the strict military sense of the word, was 
lacking in most factories; that ideals were wanting; 
that arrangement of machines was as important as the 
machines themselves; that the men and executives had 
to be considered from the standpoint of useful pieces of 
machinery as well as from the standpoint of labor cost; 
that a workingman is to be treated with consideration 
and regarded as an investment rather than as a source 
of expenditure. Labor unions in particular have misun- 
derstood the work of Taylor. If they only realized it, he 
and his whole school have done more to improve the con- 
ditions of labor, have done more to make the laborer, 
worthy of his hire and the hire worthy of the laborer 
than all the unions combined. His name will go down 
not only as a great engineer, not only as a great indus- 
trial scientist, but as a great humanitarian. 
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Electricity 


Connecting Nitrogen Lamps in Series.—A writer in 
the Zeiischrift fir Beleuchtung suggests the introduction 
of the series system of connecting nitrogen filled tungsten 
lamps. A shunt must be provided for each lamp to 
prevent extinction of the entire series when one lamp 
fails, and it is proposed that a carborundum resister 
in solid or powdered form be used, for this, when cold, 
allows but little current to pass, but when the lamp is 
extinguished more current passes through the carborun- 
dum, heating it, thereby making it a better conductor. 

Electric Confectionery Shops are to found in St. Paul 
and Minneapolis. The owner of these shops is a great 
believer in electricity and he has equipped his tables 
with candle lamps and desk telephone sets. A customer 
seats himself at the table, looks at a handy table direc- 
tory or menu, finds the number of the particular dainty 
he desires and gives his order by telephone. A minute 


itary Thea 


the Custotiner waiies, Or a 7 
customer is deliberating over his choice. 

A Troubleman’s Headlamp.—The troublemen of the 
Northern Power Company of Duluth are using a con- 
venient type of acetylene lamp arranged, like a miner’s 
lamp, to be worn on the head. This lamp has proved 
invaluable on locating line troubles at night. Only 
the lamp and reflector are carried on the head, the genera- 
tor being carried either on a belt or in the pocket. This 
is connected to the burner by a non-collapsible rubber 
tube. The lamp is provided with a single or double 
lens to concentrate the light, and the reflector which is 
of aluminium or silver may be adjusted to throw the light 
up or down. 

Small Tungsten Lamps with Concentrated Filaments. 
—The distinctive feature of the concentrated filament 
tungsten lamps of high wattages have proved so popular 
that similar lamps in the 25, 40 and 60 watt sizes have 
now been developed. This concentrated filament con- 
struction gives greater vertical distribution of light than 
the regular lamps of corresponding wattages. The 
new lamps will, therefore, be employed where natural 
distribution of light downward is required. They can 
be used in existing sockets and fixtures. These lamps 
will be made in the same sized bulbs as the corresponding 
regular tungsten lamps, will have the same spherical 
watts per candle-power efficien¢y and will have a rated 
average life of 600 hours. 

Illumination of the New Subway Cars.—After a series 
of experiments the New York Municipal Railway Cor- 
poration has decided upon a new system of illumination 
for its subway cars. The head lining and walls down 
to the window sills will be enameled white, so as to 
provide excellent reflecting surfaces. Bowl-frosted tung- 
sten lights will be used, arranged in a single row along 
the center line of the ceiling. The cars are 9 feet wide 
inside and 65 feet long, and there will be fifteen of these 
56-watt tungsten lamps supported in 6-inch opal re- 
fleetors. The effect of this illumination is to give a soft 
and uniformly distributed light. The eyes of the pas- 
sengers will not be exposed to the glare of the glowing 
filaments. The power consumption of this illumination 
will amount to under 1.5 watts per square foot. 

The Efficacy of Lightning Rods on farm buildings 
has recently been the subject of an investigation con- 
ducted by Prof. J. Warren Smith, of the Weather Bureau, 
who reported the results at the last annual meeting of 
the National Association of Mutual Fire Insurance 
Companies. Prof. Smith addressed a circular letter to 
mutual insurance companies throughout the country, 
especially those in the rural districts, soliciting in- 
formation as to the damage done to insured farm build- 
ings by lightning in comparison with losses due to other 
causes, the distribution of such damage between rodded 
and unrodded buildings, ete. The answers give striking 
evidence of the value of rods. In 1912 and 1913 about 
200 mutual companies doing a business of fully $300,- 
000,000 had 1,845 buildings struck by lightning. Of this 
number only 67 were equipped with lightning rods. So 
far as could be learned about 31 per cent of the buildings 
insured by these companies were rodded; hence, if the 
rods had furnished no protection the number of rodded 
buildings struck should have been 572, instead of 67. 
Thus the efficiency of the rods in actually preventing 
lightning strokes appears to have been about 90 per cent. 
It may be fairly assumed that a large part of the damage 
done to the rodded buildings occurred in cases where the 
rods were improperly installed or in poor condition. 
Five companies, with over 18,000 buildings insured, of 
which more than 50 per cent were rodded, reported that 
they had never had a building burned or even ma- 
terially[damaged by lightning that was equipped with a 
lightning rod; their records covered periods ranging 
from 13 to 25 years. Another important fact brought 
out by Prof. Smith’s figures is that when a rodded build- 
ing is struek by lightning and damaged but not burned 
down, the average damage is much less than in an un- 
rodded building, yiz., $10 in the former case and $2200 
in the latter 


SCIENTIFIC AMERICAN 


Science 


The Radium Institute, of London, in its last annual 
report states that 746 cases were treated during the past 
year, of which 19 are reported cured, 50 apparently 
cured, and 328 improved, while in 136 no results had been 
noted up to the date of writing. Varying results are 
recorded in eases of cancer, tumors, and other diseases. 
Certain cases of skin discoloration and warts have been 
treated with marked success, while the most intractable 
cases of spring catarrh have been cured. 


Drug Addiction in the United States.—According to 
a recent estimate of the U. 8. Public Health Service 
the number of persons in this country who are victims 
of the drug habit is about 70,000, and the number of 
doses of narcotic drugs consumed by them {annually 
is about 850,000,000. This estimate is based on figures 
collected in the State of Tennessee, where under a 
recently enacted anti-narcotic law, 1,403 permits were 
issued in six months to persons petitioning for the 

ivilege of using narcotic drugs, and the consumption 

amounted to 8,498,200 average doses. 


The Nortt t Passage.—Commander Vilkitskii, the 
dis¢ snd, set out last summer 
from Vladiv« ypt to make the 
Northeast Passage i: tie, 
According to news recently received 


in Taimyr Bay, to the west of Cape ©! 

he has been in wireless communication with 
Sverdrup, who sailed from European Russia last summer 
in search of the missing Brussilov and Russanov expedi- 
tions, and has also wintered on the coast of the Taimyr 
peninsula. A note in Nature states that Vilkitskii 
proposed to send part of his crew to Sverdrup’s ship, 
in order to economize his supplies, with a view to the 
possibility of not getting through the ice next summer. 


Rainfall Records in Metric Units.—Since May Ist, 
1914, the British Meteorological Office has published 
rainfall values in millimeters in place of inches, in its 
Daily Weather Report. Beginning January Ist, 1915, 
the millimeter is also used in the Weekly and Monthly 
Weather Reports. The director of the Meteorological 
Office, in commenting on this change, points out that 
metric measurements are now used almost universally 
in scientific work, and that the maintenance of a system 
of non-metrie units for practical life causes a dissocia- 
tion between science and practice which is found to be 
injurious to both. Moreover, the millimeter is a more 
convenient unit for recording rainfall than the hundredth 
of an inch. 


Some Interesting Fishery Statistics relating to the 
seas west of Norway were presented in a recent lecture 
by Dr. John Hjort, the well-known Norwegian fishery 
expert. The work of tagging fish, setting them free, 
and recording the time and place of subsequent capture 
has now been in progress for a number of years and has 
given most valuable information as to the migration of 
fish and as to the ratio of the catch of any given year 
to the total number of fish available. This ratio is 
about 1 to 10 in the ease of the common food fishes. 
Attention has also been paid to the age and growth of 
fishes, as indicated by annual rings on their scales, and 
it has been learned, among other things, that fish make 
faster growth in some years than in others, regardless 
of their individual ages. 

Sea Moss.—This term is popularly applied to any of 
the Polyzea, which are compound marine animals, 
several of which share a common horny skeleton, or 
polyzoary, which is plant-like in form. According to 
the Bureau of Fisheries, several hundred thousand 
pounds of these skeletons have been imported annually 
from Europe, chiefly from France and Germany, for 
decorative and millinery purposes, and the supply has 
now been practically cut off by the war. It therefore 
seems opportune to develop a domestic industry, as 
sea mosses, probably equal in quality to those hereto- 
fore imported, are said to be abundant on our coasts, 
especially in New England. Those with large bushy 
fronds are the most valuable. 


The Colorado Geographic Board.—The Colorado 
Geographie Society, recently founded in Denver, has 
organized a small committee known as the Colorado 
Geographic Board, the duties of which are to supervise 
and clarify the geographical names of Colorado, to col- 
lect and preserve the historical associations of towns, 
streams, mountains, highways, passes, and other geo- 
graphical features of the State, and to eliminate dupli- 
eate and otherwise undesirable geographical names. 
The board has announced that it will “attempt in every 
way to secure a nomenclature that will be appropriate 
and that will reflect the romance and adventure of his- 
torical and pioneer days in Colorado.” It is not the in- 
tention to make radical and sweeping changes in names, 
but to settle questions as they arise and to bring about 
needed reforms gradually. This undertaking appears 
to be wholly admirable and worthy of imitation in 
other states, always provided it is conducted by intelli 
gent and scholarly persons, as appears to be the case in 
Colorado 
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Automobile 


Looking Underneath the Motor Car.—Many a pro- 
spective purchaser of a motor car would like to take a 
peep below the chassis—when he views the car in al) 
its glory in the salesroom. A Chicago dealer has solved 
the problem by hanging one of the show cars 7 feet above 
the ground, supported by strong steel cables. The 
height enables both salesman and “ prospect’’ to walk 
beneath the car and examine it from belew. 


An Automobile Lock.—Thomas J. Kehoe of Toledo, 
Ohio, has secured patent No. 1,126,781 for an automobile 
lock which has a swinging arm pivoted at one end to the 
ordinary slotted guide for the controlling lever of the 
engine. This arm has at its swinging end a notch which 
can be swung to receive the controlling lever when the 
latter is in neutral position and a lock secures the swing- 
ing arm in this position. 


Elastic Safety Bumper for Motor Cars.—A novel type 
of automobile bumper has just been brought out by e 
New York company. It consists of a hollow rubber 
tube, supported on a steel fender, beyond which it pro- 
jects about two inches. Should any person or object 
be in danger of collision with a motor car so equipped, 
a large part of the shock is absorbed by the rubber tube, 
while the rest ‘loses itself in the springs which support 
the steel fender itself. 


Tire of the Future.—Many improvements 
uto tire as even to render racing 
i 1, however, that some 


radical depar levelopment 


“ss Wi I 


in this line. Just where ; ay 
Inventors have been improving th: eT fe bes 
surfaces of the shoes, the fabrics and the m« fork 


ing the shoes to the rims. Possibly the tire to revo! 
tionize the industry will combine the air cushion and 
spring features in such a way as to overcome the defects 
and shortcomings of both forms. 


Triplex Glass Now Greatly Used.—Triplex glass, 
which created a good deal of comment when it, was first 
announced a year ago, is now appearing on the market 
in many forms, especially in Great Britain, where it has 
caught the fancy of motorists. The glass is made into 
limousine windows, windshields, goggles, ete. It con- 
sists, as readers of the Screntiric AMERICAN will remem- 
ber, of two sheets of thin glass with a thin sheet of 
xylonite between them, the whole three sheets being 
combined by glucose and hydraulic pressure into a 
homogeneous mass. It cannot be shattered into splinters 
by any agency. It will crack and break under hammer 
blows, but no splinters will fly, endangering people. 


Vulcanizes Tires by Chemical Means.— Although 
strictly speaking every vulcanization of an automobile 
tire is a “chemical reaction,”’ the system invented by 
W. A. Miles deserves this appellation more than any 
other, because of the application of heat by a new method. 


“ ’ 


Instead of using steam or electricity, Miles takes a small 
block of a deflagrating substance, as for instance a mix- 
ture of charcoal and saltpeter, or chlorate of potassium 
and wood dust. Putting the mixture, in form of a pill 
or block, on a metal plate in contact with the tire, it is 
ignited and the heat developed used to vuleanize the 
tire repair patch. The size of the “pill” can be regu- 
lated to give just as much heat as is needed for the 
vulcanization. 


Synthetic Rubber from Crude Oil.-So many dis- 
appointments have been recorded following announce- 
ments of new methods of making rubber synthetically, 
that rubber importers and users are now exceedingly 
wary in accepting statements to that effect. But news 
has just come from Baku, Russia, which seems valuable 
enough to deserve a thorough test in the California oil 
fields. It seems that there are certain fractions in the 
Baku crude oil (which are also prevalent in the Cali- 
fornia oil) boiling between 98 and 106 degrees, which 
yield nearly 20 per cent of their weight in adipic acid. 
This adipic acid can be converted into butadiene through 
the action of its own amide, in a commercially practi- 
cable process. Butadiene, again, can be converted inte 
caoutchoue by means of another simple and inexpensive 
process. Experiments are already under way to dis- 
cover the practical value of this discovery. 

An Anglo-French Car.-—-Among the things that were 
not talked about much abroad formerly but which the 
friendlier feeling created by the military alliance is 
bringing to public notice is the close relations that have 
been sustained in the automobile manufacture between 
England and France. In this connection, note is being 
made of a popular car that was designed by an English- 
man, and is built in France by an Anglo-French company 
A new model of this car, just brought out, bas four 
cylinders 85 millimeter bore by 130 millimeter stroke 
and rated at 16 horse-power, and is said to have given 
excellent performances over hilly and difficult roads 
The cooling water is circulated by a pump, and there 


tha is 


of al? 


pump operated automatic lubricating system 
attracting attention on account of the absence 
small by-pass holes that so frequently choke and make 
trouble, 
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Farm Tractors 


A Real Agricultural Need and 
What Engine Builders Are Do- 
ing to Meet it 


The bulk of tractors are built to draw plows 
or other implements in the rear. One tractor is 
arranged to receive a gang of plows attached di 
rectly to the rear, lifting it by motor power. 















































The majority of the manufacturers cliug to the conventional round wheel type for their large t 


tractors with two drive wheels in the rear and smooth tires fitted with some form of cleat are, therefore, in the minority 
Height must, therefore, be kept down for the sake of stability 


cultivation 





ing, also te permit the use of the tractor in vineyard 
drive has been tried with indifferent ICCERS The ingle wheel is later, cheaper, and more promi 
directly ahead of the plows, idler wheels opposite completing a three-point support 
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ractors, but cast tradition to the winds in attacking the small tractor probiem. The small 
Width must be kept down in order to avoid side draft in plow 
also to permit of orchard cultivation. The four-wheel 


sing One large drive wheel, usually at the right side of the tractor, brings the power 


FARM TRACTORS 





HE serap heaps of large tractor factories of solid in view of quotations made by smaller manufacturers. 
reputation are strewn with small tractor failures The “average farmer,” one operating not over Building a small tractor is no child’s play, but ten 
The Middle West has seen literally hundreds of minor 160 acres of land and keeping probably not times harder than building a big one, even having the 
concerns start, experiment away their capitals of $5,000 over siz work horses or mules besides young, experience with the latter to start with. There are few 
to $50,000 each, and quit, perhaps lasting long enough driving and breeding stock, needs a_ tractor, rules and ne precedents. Practical experimentation 
to sell a few engines at an attractive price and include one simple enough for him, his son, or the has done the most to develop what we have to-day, and 
the customers in the final disappointment hired man to operate; light enough in weight the Middle Western professor of farm engineering was 
The writer ha ositive knowledge of five absolutel) fo spare bridges and culverts; low enough in pres- talking very sanely who said last summer that $1,000 
different siuall tractors built and discarded by one big ure per unit of ground surface to avoid packing was a minimum price for a reliable small tractor pro- 
firm befo it t ed the sixth on the market his well-tilled land; powerful enough to replace at duced in present quantities Without exception the 
that after a tract buildi experience of a quartet: least five horses in plowing, thereby handling at tractors sv far announced at sensationally low tigures 
century Snother 1, equa experienced, built seven least two plows; and price not to exceed the have either been materidlly increased in price or dis- 
madels and spent three years in experimental work be value of the horses which may be sold when the uppeared entirely from the market. 
fore iseuing its first catalogue on a small tractor. These tractor comes to the farm to stay. As to the final type of tractor for the small farm, 
facts partially explain why the small tractor has been How these problems are being attacked Mr. Ellis the industry is in a too unsettled state to make predic 
ow in coming-—why the older, more substantial build sets forth in the following articl EDITOR tions safe. From steam threshing engines to monster 
ers are now demanding prices that seem unreasonable plowing steamers; from steam plowing engines and 

















yp rr 

















= 


April 3, 1915 


mere self-propelling stationary gasoline engines to a 
fairly standard type of 60 to 75 horse-power gas trac- 
tor; then rapidly down the scale to the present wide 


diversity of small tractors, the range has been covered 


in fifteen years The great gas tractor boom of 1911 
and 1912 brought its reaction, as much from outside 
eauses as from over-selling the market or disappoint 
ment in the product Since then, the pioneer manu 
facturers have proceeded along more stable lines. Their 
offerings of small tractors have been few, but their 


types are good, Each week, meanwhile, brings out new 
names and new models, each valuable as a contribu 
tion to the sum of tractor experience, if not permanent 
in itself. The types discussed in the following para- 
graphs have been selected mainly to illustrate prevail 
ing principles, and are not necessarily recommended in 
their present state 

The smail tractors of note may be classified, for con 
venience, With respect to (1) power plant; (2) traction 
device; (6) kind and arrangement of tillage imple 
ments (this being the most influential factor affecting 
the design); and (4) special types. Outside of a few 
conventional designs, any combination of principle may 
be expected, and the coming of the ideal type will cer 
tainly not be delayed by any lack in this direction. 


Motors. 


Due largely to the great improvement of the automo 
bile motor and the educational influence of the farmer's 
motor car, there is a distinct tendency toward the 
four-cylinder motor in the higher types of small 
tractor While formerly considered more complicated 
and less economical of fuel, its advantages in light 
ness, flexibility and evenness of torque over the one 
and two-cylinder motors are rapidly popularizing the 
four-cylinder type. One company specializes on small 
tractor motors and supplies a large number, especially 
for experimental machines and the newer commer 
cial types. The well-established makers, as a rule, pre- 
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fer to build their own motors, on account of both price 
and adaptability. It goes without saying that even 
small tractor motors are nearly all of a heavy duty 
type and usually of not over 750 to 900 revolutions per 
minute. 

On the other hand, some of the largest makers re 
tain the two-cylinder motor, twin and opposed types 
being in about equal favor. This results in a some 
what lower price and a considerable heavier type. The 
single-cylinder motor is seldom used for tractors as 
small as those we are considering, though attempts 
have been made to avoid excessive weight by running 
a small cylindered motor up to 500 revolutions per 
minute. 

Ingenious Traction Devices. 

The majority of manufacturers cling to the conven- 
tional round-wheel type for their large tractors, but 
cast tradition to the winds in attacking the small trac- 
tor problem. Small tractors with two drive wheels in 
the rear, and smooth tires fitted with some form of 
cleat or grouter, are therefore in the minority. Width 
must be kept down in order to avoid side draft in plow 
ing, also to permit the use of the tractor in vineyard 
cultivation. Height must, therefore, be kept down for 
the sake of stability, also to permit of orchard cultiva 
tion. The permissible wheel dimensions are not always 
adequate for good traction, and variations from the 
conventional two-wheel drive are the rule. 

The four-wheel drive has been tried with indifferent 
success. The single wheel is later, cheaper and trbke 
promising. One large drive wheel, usuall> «dt the right 
side of the tractor, brings the power “i >ctly ahead of 
the plows, idler wheels opposite completing a three 
point support. This type is quite compact and easy 
to guide. One difficulty lies in the fact that there is 
no second driver to assist in case the one strikes a 
soft spot, as in a two-wheel drive having a differential 
that may be locked. Another lies in the individual 
design of one tractor, the drive wheel running in the 


307 


furrow and undoubtedly creating a hardpan similar to 
the “share hardpan” formed by one horse’s feet and 
the plowshare. One single-wheel type has the drive on 
the left side for greater convenience in harvesting with 
binders. Left-hand plows must, of course, be used 
with it. 

The single driver idea is used in combination with 
an endless track, also in several self-contained motor 
plows. It is capable of being very cheaply constructed, 
and has been exploited on a large seale within the last 
year, the majority of makers aiming at a cheapness 
which cannot but react against the type, however good 
it may prove in the end. 

A number of builders have accepted the limitation 
as to size of driver and sought to make it more efficient 
by improving the gripping arrangement. Tires of open 
construction are used, also several forms of fixed pad 
dies so arranged as to imitate the course of the horse's 
hoof as it enters and leaves the ground. The extra 
expense of construction is probably justified by the 
advantage in tractive efficiency. Spikes and spades 
arranged about an eccentric, appearing and disappear- 
ing automatically in some cases, and in others merely 
capable of being thrust out and withdrawn to give 
points, have been offered repeatedly, but have been dis 
carded in practically every case because too complicated 
and too easily jammed. 

Endless Track Types. 

Another, and probably the most important, variation 
from the wheel type is that which substitutes a wheel 
with movable pedals jointed to the rim (not common in 
the United States), or else an endless apron, or track, 
composed of segments, either device affording much 
greater contact with the ground than the ordinary 
wheel. This class, frequently referred to as the “cater- 
pillar” type (though the word “caterpillar” is a regis 
tered trademark applying to but one manufacturer's 
product), has come to the front very rapidly While 
especially well adapted to large units, because the seg 

















pay 


trips to town with ordinary teamloads; and do odd jobs in odd ¢ 















The small tractor which the average farmer needs must eventually de 
many things the big tractors did not do—that Is cultivate vineyards 
or orchards, even corn and potatoes, perhaps; make more frequent 


. 
Oh 


ners about the farm It must do many things horses seldom do in 
the way of running stationary machinery And it must do or at 
tempt practically everything expected of farm horse and glant trac 
tor combined. Above all it must not be a fad or a luxury It must 
its way, showing a low upkeep cost, reasonable operating cost 
and sufficient versatility to keep overhead charges distributed over a 
maximum of working days per annum 

A one-armed man operating a small tractor is shown in illustration on left. 




















Harvesting is only one of the many tasks which will have to be performed by the 
Small tractor. Indeed, so diverse are the applications of the tractor that one manu 


sacturer calls his machine a steel mule 


horses 


PROGRESS IN SMALL FARM TRACTORS 


The caterpillar type has come to the front very rapidly. Tractors of this type welx! 
ing less than six thousand 


pounds are easily doing the work of eight to 
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mental track w tra t the nower of an extremely 
arge mot requiring a corresponding increase 
in weigh if om i vivantage mati units as 
we 
Phe intest f f , ts essentially of (1) 
open-sided st { which form both shoes and 
connectin ink ter eve ind pins forming 
the } et ‘ chilled truck whee 
which t ke surface of the links 
ame wr? ht The efficiency f this 
le el ft ground and in avoiding the pack 
g of ! ed, but the multi 
pli t purt ha i f holet 
{ mate | rh mt t i ~- il 
exe ive t Authentic 1 ‘ i ow on 
re j } te | we tructed 
track hould (MM ft SMM) f ear before 
ney iz i t if b l therefore not 
ri The ul f IM f irse 
to be } The y t the il tv ft work under ver! 
unl i f t 
The track i either jile nor higt but jong, hence 
enormous f ed thout olating either 
imitation t« i! whe limensiot There is no 
lippage under ir reumstance a factor which 
oses from 6 to 10 per cent of a round-wheel tractor’s 
feared 44 ‘ t onditions The greater 
vwtive efficl ts keeping down the 
fuel consumptior but it particular advantage in the 
smal! tractor Ihe in its eutting out the side draft with 
aut wn bere gy tl weight of the machine, and 
mn enablis tract of t type to climb surprising 
grmete lract f type, weighing less than 6,000 
pertris, are ix le ¢ the work of 8S to 10 horses 
At ler ' ‘ trac‘or now embody something of 
this principle, wit ertain variations as a concession 
poate f a) maker substitutes two-inch 
balis for the truck whe irrying the tractor’s weight 
fe newer tract I put one endiess apror instead 
of two Practh i omit the differential gear and 
turn much shorter by means of separate friction 
clutch vyoverni either ide of the track independ 
ently lnfringement proceedings may affect the status 


of some motit in th yroul 


The bulk of tr ire r na ire built to araw 
plows or other plements in the rear by means of rods 
or chains in tractor 1 irranged, however, to receive 
a gang of plow ttached directly to the rear, lifting 
it by the powe f the t (>t he both one- and two 
wheel drive. be hie elf-contained motor plows through 
Cannes Huhne | le frame hetweet! front and rear 
wheel Th outtit have the vivantage of being able 
to} k up and quare corners when plowing, thus 
finishing wy orne! mewhat more neatly and allow 
ing the operator at wi to plow around a field as with 
an ordinary horse plow The main disadvantages lie 
in the fact that suel outfit tends toward either ex 
cessive helght r exc i ength, to accommodate the 


if proper for 


e efficient at other work: and that in case 


plows: In that the distribution of weight 
plowing, is 
of miring there j 


opportunity to disconnect the 
plows quickly and rescue tractor and plows separately 
The self-lift piow threatens to lessen the opportunity 
for this*typ« 

A tractor somewhat upon the order of the most popu 
lar type in Germany, but much smaller, consists of a 
balanced frame 


of large diameter The motor 


upported by two narrow drive wheels 
forward balances the 


' 


and sho pl kk itv, are the nain advantages 


wes in the ren hase ll teering, good clearance 


Several year go the writer was moved to remark 
upon the possibility of power plant which might be 
attached in turn te various ordinary farm machines to 
make them self propelling. Such is the purpose of one 
manufacturer, who carries the motor upon a light, two 
wheeled chassi the operator controlling it from the 


seat of the tmplement drawn behind. 


iderable prominence about two years 


A tvin wivet I 


age, but apparentiy © far lacking hi ome vital me 


chanieal refinement i the motor ho or cultivator 


imilar to the type just ce ribed, but earrying light 
tools attached, the whole guided | operator who 
must walk and hold the handle 

Soil Milling Machines. 
A final ty not 


vet commercially portant, Is a 


class f rot ol iltivators, or milling machines 
(me of Swi ion is now being manufactured 
in the { ite] Stats he interesting feature is 
the workli ton ich consists of a drum-like 
arrangement f flexi et springs, each carry 
ing a flex) it the end At a speed of 150 
revolutions per minute the work of this tool is surpris 
ing. whether in hard oft, foul or stony ground 


Scratching the eartl ither than cutting, it pulverizes 





toa maximum depth of 12 inches and pr ares a super 

ior seed bed at one operation From the agronomic 

standpoint the work i t excellent Mechanically, 
onitvy the too il issuming that the trae- > 

f driving the tool are good, being con 
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the question of replacements 


ventional, there is only 
to springs and teeth to consider, as the work is satis 
factory. Economically there comes the question of how 


many will (not should) introduce a tillage method 
which apparently consumes so much power (three acres 
a day—10 to 12 inches deep—is the capacity of a 1,400 
pound machine similar to the one illustrated). But 
one trip over the ground is made, however, as against 
several with ordinary implements preparatory to plant- 
ing, and it has been found that the working tool—not 


the drivers—actually propels the outfit while working. 


Crop increases, after all, should pay well for the extra 
cost of work 
uccessfu 


Importance. 


Other rotary machines, larger and less 


have been made, but none of commercial 


The number and variety of small tractors is so great 
that this article has been able merely to touch briefly 
general principles, and something of 
In the face of such 
evident disagreement as to the eventual type, the safest 


ipon tendencies 


the present status of the industry. 


course in buying is to investigate all claims thoroughly, 
and insist that the product shall be past the experi 
mental stage, and the firm behind it permanent and 


substantial 
The Windage of Shot 
7 present hostilities in Europe have revived the 
old discussion as to wind-contusions caused by shot 
ind shell and some strange stories have been told of 
men dying or seriously injured without external signs 
of wounds. The question that has been raised is, Can 
the displacement of the air caused by the passage of a 
projectile produce serious and even fatal organic lesions 
when a man is not struck by the shot? 

It was customary in former days to attribute to this 
trauma without contact the most singular derangements 
and even sudden death. When, however, the French 
military surgeons of the republic and the empire care 
fully investigated the problem, the theory which at 
tributed such results to the windage of cannon-balls and 
shells broke down before the analysis of the actual 
facts 

4 physician, discussing the question in the Paris 
Temps, speaks of Larrey, the 


the era of the first 


noted army surgeon of 
Napoleon, who “showed, in the 
memoir he presented to the Surgical Society, that all 
that had been related of the phenomenon disappeared 
into the domain of legend or arose, rather from a wrong 
After the appearance of this memoir the 


settled and the 


interpretation 


question was considered as finally 
treatises on miltary surgery during the nineteenth cen- 
tury disdainfully ignored it 


Nevertheless, the question so vehemently argued and 


rejected in days gone by has been brought up anew by 


the occurrences of the present war. Our author in dis 
cussing the problem under its present form says fur 
ther 

‘On one side and another facts are quoted which 
eem to compel us to acknowledge that disorders caused 
sudden sharp combustion of a 


Mess*’s 


Lannois and Chavanne have named to the French Acad 


by the passage or the 


projectile near a man are perfectly admissible 


emy of Medicine soldiers who have been made deaf. 
probably permanently, by the bursting of a shell near 
them. There are cases where an ordinary ball which 
only touched the external parts of the ear has caused a 
perforation of the that, 
however, remained outside of its direct action. Mon 


membrane of the ear-drum 


ieur Sencert of Nancy reported to the Surgical Society, 
at one of its last sessions, the story of a man who died 
from having been in the immediate vicinity of the burst 
ing of a shell of large caliber, although he was at least 
a meter from the point of explosion. The man was not 
even touched by a splinter of the metal, vet it was 
found that both lungs had burst 4 fairly large num- 
ber of similar facts have been related since the begin 
ning of hostilities. Exact statements of the cases being 
more or less complicated reasons have been 
There has been talk 
of fulminating poisonous gases disengaged by the ex- 


lacking 
brought forward to explain them 
plosion, of violent and sudden nervous concussions. 
Monsieur Sencert’s account, however, shows that no 
such explanations are necessary, and that the sufficient 
reason in these cases, which are moreover unusual, is 
a mechanical effect that bears a strong resemblance to 
the wind-contusion of former times.” 

Perhaps, though, this resemblance is somewhat decep 
tive. Outside of the case of a ball which perforated an 
ear-drum without touching it, the question seems more 
one of analogy than of actual identity. The physician 
of the Temps in presenting this view of the subject 
SAYS : 

‘The difference between the projectiles of to-day and 
those of former times is so great, their speed has in 
creased so remarkably, and, above all, the combustible 
element has such great power, that the present testi 
monies hardly serve to explain the mysteries of past 
eras. We are obliged to-day to admit that the bursting 
of the formidable projectiles used by the armies must 


produce extraordinary differences of pressure and that 
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necessarily, at least within a eertain radius, these dif 


ferences can induce lesions serious for the organisms 


which suffer them. This has now been proved, but in 
this alone is summed up for the surgery of the present 
war the problem of windage, the elements of which 
have varied to a singular degree since the days it was 
proposed for the first time and ever since the epoch 
when Larrey totally denied its existence.” 
Why a Whip “Cracks” 
| oa does a whip “crack”? Probably the coachman 
most adept at the art would not be able to tell 
you. And no wonder. For the reason is one that has 
puzzled some of the greatest authorities on dynamics. 
An explanation was tentatively offered recently by Prof. 
C. V. Boys in the course of the series of lectures for 
juveniles at the Royal Institution. Briefly, it has to do 
with the fact that, owing to the action of centrifugal 
and other forces, the speed at which the whip travels 
through the air is greater and greater throughout its 
length, and so great at the end that it comes up to the 
velocity of sound 
“Mechanics in the Home” is the alluring title of the 
series of lectures, and by means of very interesting 
experiments the professor showed what are the prin- 
ciples underlying various every-day and, apparently, 
simple devices. Friction, for instance, is one of the 
greatest. To the wonderment of his boy and girl audi- 
ence, Prof. Boys took some “safety” matches out of a 
“strike only here’ box, and set them alight with the 
greatest ease on a glass bottle and a piece of mahogany. 
They thought it was a miracle, until the lecturer ex- 
Hicient to make the 
But, be it 


“safety” match is struck 


plained that the friction was su 
match get hotter and hotter uncil it flamed. 
added, the surface on which a 
must be perfectly smooth, otherwise the roughness will 
rub off the substance on the tip It is friction, too, 
which prevents a wedge jumping out after the blow 
that has driven it into, say, a log of wood. 

Apropos of “impact considered as a self-adjusting lev- 
erage in time,” the boys learned why, when a cricket 
ball is hit too near the end of the bat, the hand is 
stung. It is because the impact, coming at that particu- 
lar point, drives the bat up. Just as it did to both ends 


of a stick which, when the lecturer broke it by a sharp 
blow exactly in the middle, flew away in halves, leaving 
undisturbed two water-filled glasses on which it was 


resting. 


Motion Pictures in Medical Schools 
sigue motion picture has invaded the realm of med- 


ical school instruction. The specialists in diagnosis 
have discovered that there is no other way in which 
the dif 


ference in diagnosis between similar physical appear- 


they can so vividly present to medical students 
ances as by means of the moving picture. Dr. J. [van 
Dufur, professor of nervous diseases at the Philadel 
phia College of Osteopathy, is the originator of this 
method of teaching which, it is believed, will revolu- 


instruction IDbr. IDbufur has, as the re- 





tionize medical 
sult of a year’s labor, succeeded in preparing a set of 
reels, including demonstrations of actual cases of every 
one of the principal nervous diseases Harrowing ex- 
periences were necessary in the preparation of some of 
reels. Dr. Dufur and the 
locked for four hours at one time in a room with a 


these photographer were 
dozen insane epileptics waiting for a characteristic fit. 
The osteopathic practitioners are greatly interested in 
this method of diagnosis and these reels are being ex- 
hibited at State conventions of that school of practice 


and are being used in their colleges 


The Current Supplement 


NHE leading article in the current SupPLEMENT of 
1 the ScrentTiric AMERICAN, No. 2048, for April 5rd, 
1915, A Record of Achievement, is a discussion of what 
the chemist has contributed to the industrial develop- 
ment of this country of the utmost importance to every 
manufacturer and citizen, and its author is an acknowl- 
edged authority on the subject. Unloading Bananas 
tells of a rapid method of handling this delicate fruit 
Sherardizing describes a 
The Zeppelin 


from the ship to the railroad. 
valuable process for rust-proofing metals. 
Question gives many timely details relating to the size 
and capacity of these much-talked-of aircraft. The In- 
fluence of Radio-active Earth on Plant Growth describes 
some most interesting practical experiments on the ap- 
plication of radio-active material to agriculture. The 
Effects of Climate on the Location of Manufacturing 
Plants discusses an economic question that has not here- 
tofore been properly appreciated by those who control 
industrial enterprises. The New Knowledge of Coal 
Tar is a most valuable expJanation of scientific methods 
for the utilization of all the constituents of coal, many 
The article on Photograph- 
ing Projectiles is concluded, and there are interesting 


of which are now wasted 


articles on Gasoline Locomotives and Some Questions of 


kK volution, 
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Correspondence 


[The editors are not responsible for statements made 
in the correspondence column, Anonymous communi- 
cations cannot be considered, but the names of corre- 


spondents will be withheld when so desired.] 


National Defense Approved 
To the Editor of the ScienTIFIC AMERICAN : 

You are doing a most patriotic work in your advocacy 
of adequate national defense. The writer, while wel- 
coming any expression of this idea, was a bit surprised 
to see this most vital matter referred to in no less an 
organ than the chureh calendar of one of the most 
powerful of our city churches. Leaven in such places 
ix bound to work H. A. FREEMAN. 
Newark, N. J 


Origin of Khaki Uniform 
To the Editor of the ScrentTrFIc AMERICAN: 

In the issue of February 6th, on page 124, the state- 
ment is made in the article “The Art of Deception in 
War,” that “in the Boer war khaki first came into gen- 
This is not in accordance with facts. Khaki 


eral use.” 
has been in use in the British army on active service 
for more than forty years. It was in use in the Jowaki 
Expedition in 1877. Again all troops (British and 
native) engaged in the Afghanistan war, 1878-79-80, 
wore khaki 
sword belts and saber scabbards were tan colored 


Even the shoes were tan colored leather, 


leather, helmets were covered with khaki covers and 
puggarees. Buttons and buckles were not polished. 
The pomp of the parade ground was entirely absent. 
In the second campaign of that war, 1879-80, the carry- 
ing of colors into action was abandoned, they being left 
with the depots at the base. 

By the way, khaki is a Hindostani word meaning 
brown W. A. MAYEs. 

Mt. Penn, Pa. 


Left Hand vs. Right Hand Drive 


To the Editor of the Screntrric AMERICAN: 

I notice in your issue of January 28rd an article by 
C. C. Blackmore, entitled “Left-hand vs. Right-hand 
Drive,” in which he states that there is not a tendency 
for drivers of left-hand drive cars to “hog the road.” 
With all due respect to Mr. Blackmore, I fail to see hew 
he reaches the conclusions he does, unless conditions in 
Ohio are much different from what they are in and 
about New York. I have driven both right and left- 
hand drive cars, and speaking from personal experi- 
ence, I must say that everything is in favor of the old 
right-hand drive. The only possible exception to the 
above is the town car, built exclusively for city use. 
On such a car left-hand drive is often convenient, but 
to my mind the difficulties of making a decent landing 
at the curb, or backing into place at the curb, more 
than outweigh any possible advantage. 

For touring and general pleasure driving the right- 
hand drive is the safest and most convenient, and, 
moreover, it is a fact that drivers of left-hand drive 
cars, do have a tendency to “hog the road” in passing. 
The reason, I think, is obvious to anyone who has 
handled both kinds of car, and is briefly as follews: 
The driver of a left-hand drive car can see perfectly 
just how much room he has in passing a vehicle moving 
in the opposite direction, but what he cannot see is just 
how much room he has between his right wheels and 
the edge of the road, which more than likely is soft, or 
even unsafe. The result, and it is a perfectly natural 
one, is that he turns out only just enough to clear the 
approaching vehicle, and more often than not leaves 
from two to three feet of good road on the right, while 
the clearance on the left is a matter of inches. 

The driver of a right-hand drive car can see exactly 
how much room he has on the right, between his car 
and the edge of the road, and so he knows just how 
far he can safely turn out in passing. He cannot see 
So well how much room he has on the left, but he knows 
from the width of the road that if he hangs well to 
his own side there is plenty of room. The result is 
that he turns out to the right, not as in the case of 
the left-hand. drive, only just enough to clear the ap 
proaching vehicle, but as far as he can, and passes 
the vehicle on his left by a safe margin. 

There is probably some psychology involved in this 
reason, which may be stated as follows: When a 
driver has to pass two things simultaneously, whose 
exact position in reference to himself he can see with 
different degrees of exactitude, he will naturally tend 
to pass the one he can see the best, by the smallest 
margin, in order to allow as much room as possible, 
and thus be on the safe side, in passing the other ob- 
Stacle whose position he cannot see so clearly. The two 
things to be avoided are of course the approaching 
vehicle, and the edge of the road, which may contain 
a fence, tree, telegraph pole, or may be soft or other- 
wise dangerous. For this reason a driver of a right- 
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hand drive car will avoid the other vehicle, and pass 
well to the right, while the driver of the left-hand drive 
ear will avoid the edge of the road, and “hog the road.” 
There are many other things that could be said in 
favor of the right-hand drive, but the article I refer 
to in your issue of the 23rd instant only treats of hog- 
ging the road as applied to right and left-hand driven 
ears, and so I will limit this communication to the 
things mentioned therein. I feel certain that if an 
investigation were started, based on actual observa- 
tion and inquiry, the great majority of cases would turn 
out as I have stated. O. B. Porrer. 
Ossining, N. Y. 


Nature Our Most Available and Reliable Ally 


To the Editor of the Screntiric AMERICAN: 

The only life-sustaining element that man cannot use 
to excess is air. To provide for its purity and make 
every breath a fresh one, the warmth of the outgoing 
breath instantly escapes upward, and is Nature’s bar to 
suffocation. Medical inhalation would be impossible 
apart from its being ingrafted upon the breathing 
function. 

When anesthetics were ingrafted upon the breathing 
function in 1846 there was no recognition of Nature's 
protection against suffocation in the outgoing breath. 
because of its warmth. In fact, so little thought has 
been given to this wise provision of Nature, that a vast 
majority of our most intelligent citizens are unable to 
tell why every breath we take must be a fresh one. Is 
it strange, then, that when the inhalation of ether and 
chloroform was ingrafted upon the breathing function, 
this natural law should have been entirely ignored? 
That it was and has continued all these years, consti- 
tutes the most thoughtless misconception of natural law 
of the century. 

In June, 1898, a specialist became impressed with the 
idea that all drugs used by inhalation should be nor- 
mally diluted with air, so that the medical effects 
should be added to the ordinary life-sustaining breath- 
ing function, and he made the drawings for a glass de- 
vice that, by the shape of the bulb and direction of the 
internal air tubes, should cause a revolving current of 
air over the medicament within, thus diluting the medi- 
eation with the natural amount of air. 

This device was taken to the annual meeting of the 
Massachusetts Medical Society and exhibited with anes- 
thetics in them for the first time. They created much 
interest and surprise that, though open at both ends, 
there was no escape or odor of the ether or chloroform, 
from which we ascertained that in a temperature of 70 
to 71 deg. Fahr. the atmospheric pressure held in check 
the expansive, evaporative force of these anesthetics. 
Using this as a basis, it was found that each additional 
degree of heat increased their expansive, evaporative 
pressure one pound, which, with the automatic revolv- 
ing current of air, have proved to us that the nausea, 
vomiting, pneumonia, and deaths following anesthesia 
were due to our neglect to dispose of the outgoing 
breath as Nature has done in the function of breathing, 
and not, as we supposed, by the anesthetics themselves. 

By its producing the conditions of natural sleep, it 
shows us that the natural action of anesthesia embraces 
only the functions under mental control, and does not 
interfere with the automatic action of the striated mus- 
cular fibers of the heart and organs that sustain life 
when we are unconscious. It has also shown that ether 
bears the same effective relation to chloroform that 
light wines do to whisky and brandy, and that the 
visible effect of anesthesia upon the human system is 
much the same as intoxication, only the recovery from 
anesthesia was as complete in as many minutes as it 
took hours from alececholics. 

The presentation of these facts has changed the 
medical conviction so long announced by our Govern- 
ment, that “chloroform was a dangerous drug, and 
never should be used save by a physician or in his pres- 
ence,” to allowing its sale at any drug store in America, 
to anybody without reference to a physician or his 
order. 

No remedy known to man so uniformly and quickly 
relieves suffering, and it is the only one that suspends 
its own use as soon as relief comes. Its wonderful 
power of producing muscular relaxation is likely to 
revolutionize the treatment of spasmodic affections. 

Boston, Mass. Wiu.1aM B. Hippen, M.D. 


Troops to Guard the Coast 


To the Editor of the Screntiric AMERICAN: 

In the February 6th issue of the Screnriric AMERI- 
CAN, on page 120, attention is called to the need of 
“coast guard” troops which will be necessary to guard 
the approaches to our cities, the coast defense works at 
and about our harbors, this force being estimated at 
nineteen divisions or about 380,000 troops, of which 
275,000 will be required on the Atlantic coast. 

The writer would like to call attention to the fact 
that there is no distinction between the “coast guard” 
as used in the article referred to and the “mobile 
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army.” Coast guard in this sense is a misnomer, as the 
term is already in use by the Government in connection 
with the Life-Saving Service. Its use as applied to 2 
part of the national defense should be discontinued, as 
it gives rise to misunderstandings and false impressions 
in the public mind. The only “coast guard” in the 
military sense is the mobile army; and the only conet 
guard we should have or need is a well-organized mo 
bile army, fully equipped and trained to move at a 
moment’s notice to any threatened point or points. The 
national defense comprises three elements, viz.: the 
navy, the mobile army, the coast or harbor artillery. If 
the navy be defeated, eluded or bottled up, an enemy is 
free to land anywhere on our shores that it pleases him 
except in the fortified harbors. The only defense 
against such a move is a mobile army. The other co 
ordinate arm of defense is the coast, or more properly, 
harbor artillery, whose rdle is strictly limited to the 
water approaches of our fortified harbors. 

If one will consult the “Report on the Organization 
of the Land Forces” published by the War Department 
in 1912, he will find therein the most perfect plan for 
organization of our land forces ever promulgated. It is 
the result of years of conscientious labor and study by 
the General Staff of our needs for adequate defense, 
and it is a most satisfactory compromise between the 
demands of the military ideal on the one hand and our 
national traditions of a small standing army on the 
other. 

As is well known from the reports in the press, there 
has been drawn up, by a committee of the General Staff 
a measure in form for legislation which puts tnfo prac 
tical form the provisions of the “Report on Organize 
tion of 1912.” It is this measure which Senator Cham 
berlain gave notice to Congress and the people that he 
would call for at the next session, and is the first com 
prehensive measure ever offered to Congress in the line 
of legislation for the land forces. Ail branches and 
arms are considered and provided for—mobile army 
and coast artillery—and the first step toward putting 
our defenses in a state of reasonable preparedness 
should be to enact this General Staff measure into a 
law. 

The greatest defect in our land defense is the lack of 
organization of the mobile army. The wriier of the 
series of articles now running in the Screntiric AMFRI 
cAN clearly demonstrates that point, and the urgent 
need of a reasonable increase in the numbers of both 
branches of the land defense. The mobile army, how 
ever, is the “coast guard” as he uses the term. We 
have no other use for a mobile army than just that, so 
far as it is to be used against an enemy; certainly not 
for one of the size he mentions. If we ever have ocea 
sion to use it otherwise we must of necessity be in such 
a position, so far as our enemy is concerned, that we 
shall need no coast protection. 

In view of the importance of this question of our pre 
paredness, or lack of it, to meet any reasonable danger 
which may confront us as a nation, it is suggested that 
a study of the advice of the military experts whose 
business it is to provide for our defense and to advise 
Congress of the necessary requirements in men and 
money will enable the layman to decide for himself 
what is our most pressing need at this time. For this 
purpose, it is imperative that the measure prepared by 
the General Staff for this very contingency be placed 
before the people in Congress at the earliest possible 
moment at the coming session. It is the duty of every 
citizen to make it his business to see that his Repre 
sentative in Congress shall support the measure above 
referred to and see to it that it is enacted into law 
without delay. TILDEN BLoverrt 

New York. 

{There is a very distinct line of demarkation between 
the coast guard troops and the mobile army. The coast 
guard troops comprise some nineteen divisions when 
brought to full strength, and will be stationed t 
vicinity of cities, naval bases, etc., and are intended as 
a defense against raiding parties from fleets 

A modern fleet is capable of landing several thousand 
men; it will be impossible to split up the mobile army 
(field army) with a view to protecting these many dif 
ferent points, all liable to attack by landing parties 
from the rear, and no portion of the 500,000 men less 
40,000 coast artillery (approximately) could be sent to 
different seaports as coast defense troops without seri 


the 


ously crippling the field force. If this was attempted 
more than half the field force referred to above (5009, 
000) would be required for this duty on the Atlantic 
coast alone. It will, therefore, be necessary to organize 


“ some nineteen coast guard divisions of all arms for this 


work, if both coasts are to be covered simuitaneous!y 
While coast guard troops are mobile troops, they are 
not organized into field armies, but are stationed in the 
force needed at the various points liable to attack. The 
organization of these troops is not in conflict with the 
organization of the land forces, but is a foree which 
must be organized in addition to the force of 500,000 
therein referred to, if important coast cities, ! 
naval bases, ete., are to be securely held.—bviios. } 


mrbors, 
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| The Submarine at Sea 


Ingenious Construction and Appliances by Which the Submarine Has Obtained Its Present Efficiency 




















The United States submarine “G-2” running full speed at the surface. 


LTHOVGH e are various well-known types of pedoes, etc. The motion of the boat when under way 
4 subma rite ill have certain fundamental fea is controlled by two sets of rudders; one of these sets, 
ture in commer The present description applies known as the vertical rudders, directs the boat’s course 
broad ) y of the essels of this type, but more to port or starboard just as does the rudder of an ordi- 
partienlarly to those which at present compose the ma nary ship. In addition, there are provided horizontal 
jorit f the vesse of this class in the United States rudders, which serve to control the motion of the boat 
Navy in a vertical plane; that is to say, the depth at which 

rhe form of hull is generally described as cigar she runs is regulated by these rudders. For steering 
hha por it built of the very best quality of mild in the horizontal plane, instruments are provided, so 
teel. and the workmanship is of the highest order, for that the boat may be navigated with the same degree 
the reason that every seam and rivet must be pet of accuracy as boats on the surface. The first of these 
fectly tight n view of the service which the boat is instruments is known as a periscope. This consists of 
called. upon toe perform Not only do vessels of this a vertical tube which extends from above the surface 
type umbergo all the stresses of sea and weather which of the water to a few feet within the submarine. At 
other vessels are subjected to, but, in addition, they the top of the tube is an object glass; at the bottom an 
are required to navigate at considerable depths below eye-piece. Two reflecting mirrors, one at the top, the 
the surface of the wate! At these depths the pressure other at the bottom of the vertical tube, cause the 


of the water is great, so that the hull must be made image to be transferred from the object glass to the 


sufficiently strong to withstand it eye-piece. The operator can turn the periscope so as to 
About five years ago it was considered that the most sweep the whole horizon. To the writer, who once 
eflicient size for a boat was about 140 feet long and 14 made a five-hour trip in one of our boats, the view was 
fect in diameter With such dimensions, a boat was as clear as though he were at the surface looking 


built which fulfilled all requirements which the naval through an ordinary field glass. Hence, when running 














authorities of the world demanded from it. That is to submerged with the top of the periscope just out of the 
say, it could eruise on the surface for long distances water, the navigator can see by day with perfect ease 
at «a speed of fourteen knots At lower speeds its surrounding objects. If for any reason it should be 
radiu if action extended to several thousand miles desired to run at a still greater depth, compasses are 
Several boats ef this class are in service in our Navy provided by which the course may be steered with accu 
For submerged work large storage batteries are pro Driving into a choppy sea. racy For steering, submerged, in the vertical plane, 
vided vhich furnish energy sufficient to drive the instruments are provided which in a way take the place 
bout from ten to eleven knots for a period of over an ibove the water. If desired, this buoyancy may be of the compass. One of these is a large pressure gage, 
hou The same electrical energy will drive her at a entirely destroyed by admitting a small additional which indicates the depth at which the boat is running. 
lower speed for a much longer time. The later subma imount of water, equal in volume to the volume of Another is a form of spirit level, which indicates the 
rines are much target The “G-4" type of 1912 are 157 that part of the conning tower above water. While in inclination of her axis. By the use of this, the man 
feet long | 17% feet diameter and carry four 1S-inch the submerged condition. all communication with the controlling the horizontal rudder is able to run at a 
tubes. The Electric Boat Company have under « outside atmosphere is necessarily cut off The crew perfectly even depth. While in the submerged condi- 
struction a flae type, of which we give an illustratio ther breathes the air contained in the body of the boat tion, the boat is, of course, amply illuminated by elec- 
which is of 265 feet length. 23 feet beam. with a su! rhe amount of air originally contained within the hull tric lights. There are no ports or windows in the boat, 
face speed of 11 to 15 knots and a maximum speed of is sufficient to support life with comfort at least twenty and, so far as sensations are concerned, one is unable 
20 kuet The radius of action is from 3,500 to 6,000 four hours. But, in addition to the air thus contained, to determine whether he is running on the surface or 
mi aceording to the speed. It will be armed with the boat carries a large supply of compressed air in submerged 
four torpedo tubes at the bow, two at the stern, and steel flasks, which, if used for breathing purposes, The arm of the submarine is the automobile torpedo. 
four on the deck, and it carries fourteen torpedoes would be sufficient for a number of days A number of these may be carried. They are dis- 
rhere are two distinct conditions in which the boat After having brought the boat to the submerged con charged through tubes located in the bow or stern of the 
may be used In the first, commonly known as the dition in the manner above described, powerful electri boat. Any type of automobile torpedo may be used. In 
surface condition, the boat is prepared for cruising \ motors are started by throwing in a switch. These view of the fact that the submarine is enabled to ap- 
considerable portion of her hull is above water, a re motors derive their energy from storage batteries con proach, unseen, to within a few yards, if desired, of 
movable navigating bridge is in place, and she is driven tained in the boat and drive the propellers. The same the most powerful battleship, a long-range torpedo is 
by large, powerful, internal-combustion engines. Under storage batteries furnish current for numerous auxil not required. For this reason the weight devoted to 
these conditions she is managed in about the same way iary motors used for pumping, steering, handling tor motive power in the ordinary torpedo may be largely 
as any vessel built to run upon the surface. used to increase the charge of explosive, 
As for sea-going qualities, our submarines so that the destructive power can be 
have been found in practice to be excellent : made much greater for this particular 


In ordinary weather they are fully as type. Thus, the weapons used by the 


comfortable as any surface craft of the German submarines are credited with 


same dimensions, and even in the heaviest using the enormous charge of 420 pounds 

weather the ire entirely seaworth; of explosive, and their range is about 
The cond distinct condition exists 1,200 yards. 

when t! boat is submerged. To pass The present war afforded the submarine 


its first opportunity to exhibit its powers 
of offense; and it must be admitted that 
it has more than vindicated the faith and 
patience of its inventors. The roll of its 
victims is formidable. Early in the war 
a single German submarine, “U-9,” sank 
within the, hour three large British 12,000- 
ton armored cruisers. Later, a British 
battleship was torpedoed and sank in the 

English Channel. To this must be added 
reserve buoyancy, which is represented by a Turkish battleship and a long list of 
the top of her conning tower protruding Lifting to a sea while running awash. smaller cruisers and merchantmen. 


from the surface to the submerged condi 
tion, certain valves in the interior of the 
boat are opened This allows the water 
from the sea to run into great tanks built 
within the boat, and thus virtually sink 
ber These tanks are closely gaged, so 
that just the required amount of water is 
taken in Under normal conditions, when 


the boat is at rest with the ballast tanks 











filled, she will have a few hundred pounds 
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The bridge of U.S.S. “G-2.” 


surface cruising. This structure is made of 
portable parts, floor, stanchions, rails, steering wheel, 
compasses, chart table, searchlight and ventilator. ali of 
which can be removed in a short time and stowed below 
decks or in the hollow superstructure, leaving nothing 
but the bare conning tower, as shown in the photo- 
graphs 


As fitted 

















The navigating compartment of U.S.S. “G-2.” 


In this space all controls of the submarine are located 
Our illusration shows the gyroscope compass, the steering 
wheel, the rudder indicator, and the indicator showing 
the roll of the vessel The door leads into the torpedo 
room In a very small amount of room a remarkable 
humber of instruments must be ingeniously disposed in 
this manner 


Longitudinal section through a typical German submarine. 


Teak Wood 

T HE consumption of teak has increased considerably 
during the last two decades. Besides its extensive 
employment in ship building in England and the manu- 
facture of railway carriages in India, it is now used 
in increasing quantities in Europe for building pur- 
The recent rapid growth of the European fleets 
has caused an enormously 


poses. 
increased use of teak in 
spite of the marked tendency to employ as little wood 
About 1,000 
tons, or approximately half a million board feet, of the 
best grades of teak are used in the construction of a 
medern man-of-war. In 


as possible in the construction of warships. 


order to replace the ships 
which have thus far been sunk or otherwise destroyed 
in the European war, hundreds of millions of feet will 
be required. This increased consumption of teak which 
is bound to follow the ciose of the present war, cannot 
be met by Burma and Siam. Formerly Burma alone 
the English Admiralty, 
because it was considered better than that from Siam, 
but the demand for teak from both sources is likely to 


supplied all the teak used by 


be very great, not only in Europe, but also in America, 
and prices are apt to rule very high, 


Loco-weed Poisoning in Sheep 
A S is well known, great uncertainty has always at- 
4 Atached to the nature and precise origin of the so 
called loco disease, which is commonly regarded as one 
of the great scourges of the Western cattle ranges, and 
is attributed to eating certain species of the genera 
Astragalus and A re 
cent contribution to this subject by H. T. Marshall, 
published in the Bulletin of Johns Hopkins Hospital, 
is based upon experiments in feeding Aragallus spicatus 


jragallus known as loco-weed. 


to sheep in Montana. The author finds that none of 
the abnormalities encountered in the sheep could be 
attributed to the weed, but were due either to insuffi- 
He is con- 
vinced that “there are several diseases of Western live 


cient food or to forms of parasitic infection. 


stock masquerading under the general name ‘loco dis- 
therefore, think there is 
reason to be doubtful as to the existence of pure, bona 


ease,’” and says further, “I, 


fide loco-weed poisoning, and I hold that it is perfectly 
certain that the heavy losses attributed to loco-weed 
measure due to other 
with 
those of the Bulletin on loco-weed disease published « 
the Bureau of Animal Industry, in 
which it is stated that “there is no longer any ques- 


disease are at least in large 


causes.” These conclusions are not in accord 
few years ago by 


tion in regard to the poisonous properties of the loco 


plants,” and that the opinions prevailing among stock- 


men as to the symptoms of loco disease are quite cor 
rect. There is much other literature concerning this 


disease, access to which is most readily obtained 


through the indexes of the Experiment Station Record. 























Forward deck of U.S.S. “G-2.” 


Showing two of the lateral planes or diving rudders bolted 
to the deck for surface running The planes when op 
erating for submerging are folded outward and le hort 
zontally on a shaft which is controlled from either the 
conning tower or operating room. The wireless mast ts 
portable, and when the vessel is in submerging trim is 
lashed to the deck. 

















In the conning tower of U.S.S, “G-2.” 


In this small compartment are duplicates of all gages, 
indicators, and operating devices with tell-tale 
tions to the main operating room. In the forward end, as 
shown, are four windows which give the navigator when 
the boat is running awash a view of the horizon When 
totally submerged these ports are protected by steel shut 
ters which are screwed tight 


connes 





co 





Longitudinal and plan views of a submarine of the Laurenti type. 
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Rontgen Motion Pictures 


The Remarkable Dessauer 
Process 











In a magnetic field the secondary 


discharge acquires a spiral shape. 


FEXUHE older forn of apparatus fot 

i prepat X-ray photographs of 
parts ma ban made use of 

conti i charge wcuum tubs 
and & prolonged exposure 

f the | i! plate 

Whit t method is atisfactory 
enoug! for lingnosing fractures of 
bee f example it has a very obvi 
ou ick when applied to most of 
the internal orga of the hody Some 
of these is the lungs, the heart, and 
the i ina have a proper 
motio! f their ow! Others, like the 
liver e rhythmic contraction 

f th i ragm In all such cases 
it t! ” ire in give only a 
biurred image of the general shape of 
the or fails to show sharp out 
lines rl defect is serious enough if 
all that vanted is an approximate 
picture f the particular organ unde! 
examinatiot it is a complete bar to 
SUCCESS tl wtual motion of an organ, such as the 
heart I observed ne of the first to point to 
this defect in the older method of X-ray photography 
was Dr. P. H. Eijkman of the Hague Dr. Eijkman 
was waking «a radiographic study of the movements of 
the pharynx in the act of swallowing With great 
patience he succeeded, by special devices, in obtaining 
the required views. But, as he pointed out at the time, 
the whole process would have been immensely simpli- 
fied if he had had at his disposal means for taking a 
rapid iwecession of snap-shots. 

The matter was taken up by Friedrich Dessauer of 
Frankfurt a/M director of one of the largest X-ray 
tube works in the world, and well known for his valu 
able contributions especially to the applications of 
physics in therapeutics and surgery. Our readers may 
recall] that we recently (Screntiric AMERICAN, July 
lith. 1914, p. 30) had occasion to refer to his latest 


achievement, the production by means of an X-ray tube, 


of radiation practically identical with the gamma rays 
of radium 

It is most instructive to follow somewhat in detail 
the princi; involved in the problem of X-ray kinema 
tography nd the argument followed by Dessauer in 


its solutiot 


It should be explained that, in order to produce the 


required effect upon a photographic plate, it is neces 
sary that a certain definite amount of energy reach 
the plate Now with X-ray tubes as ordinarily em 
ployed, required about one thousand impulses from 
the machine to furnish the requisite energy. The prob- 
lem, the was so to increase the energy of the dis- 
charge that a single impulse was sufficient to produce 
the image on the plate 

It is interesting to observe how this is accomplished 
by Dy I In the first place a very powerful induc 
tion « is used In ordinary practice a coil having 
in iron e« weighing a few pounds is considered large. 
[ Fessn in primary core weighs three hundredweight. 

Now a of this size requires an exceedingly heavy 
eurre t energize it, some 250 to 300 amperes The 
problem, therefore, arises, how is this current to be 
drawn from ordinary electric mains? At clinics and 
private laboratories 20 to 40 amperes is usually about 
the limit of current available 

The way out of the difficulty found by consider 
ing ti tite factor The iron core requires four one 
hundredths of a second to be energized. If precautions 
ire taken that the current skall under no circumstances 
last for longer than four hundredths of a second, it can, 
with damage to any part of the circuit, be taken 
from the ordinary electric mains. At the same time it 
is very essential that the interruption of the current 
be made as abrupt as possible 

These were the principles upon which the solution of 
the problem was based, and the Dessauer “lightning 
eartridge” constructed The idea is to cause an ex 
plosive disruption of the circuit immediately after it 


consists of a fine metal wire, 
thick, embedded in a plaster 
When a heavy current is allowed to 


ix closed. The cartridge 


ene third of a millimeter 


matrix. 
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Dessauer’s apparatus for taking eight snap-shot X-ray photographs per second. 
At the lower right-hand corner one of the “lightning cartridges,” by means of 
which the sudden discharge through the Réntgen tube is produced. 


pass through this, the wire does not melt, but is gasified 
This cartridge is inserted in 
of the induction 
Measurements made on an apparatus of this construc 
tion 


with explosive violence. 


series in the primary circuit coil. 
current of 


X-ray 


10 milliamperes. 


showed a 40) milliamperes in the sec- 


ondary. Ordinary apparatus employ a current 
of at The spark from the sec- 


ondary is exceedingly violent, resembling a flame in ap- 


most 
pearance. If allowed to pass within the magnetic field 


of the primary it assumes a spiral twist as shown in 
our headpiece on the left. 
The problem of X-ray photography being 


thus solved, it now remained to construct an apparatus 


snap-shot 


for making a number of exposures in rapid succession 
after the manner of the moving picture process. It 
was decided to use plates, and considerable difficulties 
were encountered in providing for the rapid intermittent 
the all jerks. 
Finally, a device was evolved, which is shown in our 
the of this article. The 
plate is allowed to swing into place with a pendulum 
the 
the 


motion of parts, while yet avoiding 


central engraving at head 


motion, and made through automatic 
moment the its 
This arrangement is preferable to 


one in which the plate moves laterally through the field, 


exposure is 


contacts at when plate hangs in 


vertical position. 
for any slight motion which takes place during expos 
the which the X-rays hit the 
therefore, has practically no disturbing ef 
After exposure the plate falls 
down a chute, making way for the next plate to be ex 


ure is in direction in 


plate, and, 
fects upon the definition. 
posed. Eight plates can thus be exposed in rapid suc- 
cession in one second. 

Some idea of the requirements to be met in photo- 
vraphing physiological subjects can be gained from an 
example. The heart normally beats about seventy-two 
times a minute, or in other words, completes one cycle 
in O.S5 of a 


tion 


second. As a matter of fact the contrac- 
of the 
(diastole), lasting only about one twen- 


tieth of a second. 


(systole) heart is much more rapid than 


its expansion 
Inasmuch as some parts of the heart 


move through almost an entire inch, it will be seen 


what rapid exposure is needed to obtain a sharp repre- 
sentation of its action. One of our illustrations shows 
of the 


Dessauer 


six exposures beating heart 


the 


made during one 
Another set of photo- 
graphs reproduced on the opposite page shows a kinema- 


cycle by process. 
tographic study of the act of swallowing. The photo- 
the of the food, of the 
tongue bone (hyoid bone), and the epiglottis (a carti- 
laginous lid that covers the larynx in swallowing, to 
prevent food from 


graphs cleariy show motions 


“going the wrong way”). 
It is needless to point out that X-ray pictures thus 


taken in rapid succession can be combined to repro- 
duce as a moving picture the motion of the organ 
studied. 


Itakolumite, a Flexible Stone 
W E are so accustomed to think of stone as some- 
thing perfectly rigid—“hard as a stone” is a com- 
mon expression—that it is difficult to conceive of a 











The violent secondary discharge is like 
a long flaming tongue of light. 


stone that is as flexible as India rub- 
ber. It is generally known, indeed, 
that thin sheets of mica and threads 


of asbestos possess some degree of flexi- 
bility and elasticity, but a thick stone 
plate that bends under its own weight 
is a rare and striking phenomenon, that 
varieties 
“Itakolumite,” says 
pale red 
sandstone of slaty structure, containing 
many little grains of 
tale chlorite, extremely fine 
particles of feldspar, with traces of iron 


is exhibited only by certain 
of 


Prometheus, “is a 


itakolumite. 
yellow or 
plates of mica, 


and and 


pyrites, magnetite, and pure gold. It 
is the mother rock of Brazilian dia- 
monds. In Brazil itakolumite is found 


in great masses, resting gneiss 
and associated with crystalline slates, 
Not all flexible. The 


flexible variety was first discovered in 


upon 
itakolumite is 
1780, 


In view of the well-known prop 


it is natural to ascribe 


erties of mica 
of itakolumite to the mica 
trace of flexibility, however, is exhibited 


the flexibility which it con- 
Not a 
by some varieties of itakolumite that contain very large 
When itakolumite is cut 


into thin plates and examined with a microscope it is 


tains. 


proportions of mica. flexible 
found to be composed almost entirely of fine grains of 
sand of peculiar shape, with indented edges, which in- 
terlock like the fingers of the clasped hands. The flexi- 
bility of the material results from this interlocking of 
the grains of sand of which it is chiefly composed. 

“A plate of itakolumite set to and 
A thick plate supported at 
becomes concave above; if 


on edge sways 
fro like a piece of leather. 
so that it 


it is supported at its middle it becomes convex above. 


both ends bends 


Smaller plates, an inch or more in thickness and 6 or 8 
inches long, can be bent with the hands like strips of 


India rubber.” 


More Mysteries of Ultra-violet Light 
By Dr. Leonard Keene Hirshberg, A.B., M.A., M.D. 
(Johns Hopkins) 


VER since Prof. Becquerel showed the wonders of 

ultra-violet light, the science of physics has steadily 
day by day added more and more wonderful knowledge 
to the subject. 

It was until recently thought that the curious chemi- 
cal of the 
to it; that negative and films and photographic plates 
the chemical powers of the 
is known that red, 


action ultra-violet radiations were peculiar 
were acted upon solely by 
ultra-violet light. Now, 
blue, infra-red, yellow, green, and the other kinds of 


however, it 


light all have chemical powers of more or less strength. 


These chemical influences will also act upon a film or 
plate and yield a photograph. 

given to 
of distinguished savants Prof. Svante 
Arrhenius of Stockholm Dr. Thomas S. Blair of 
Philadelphia that cosmic dust, shooting stars, meteors, 
comets, the like life from planet to planet. 


That the germs of life of minute animals and plants 


Recently much credence has been the pre 


posal such as 


and 
and carry 
have their origins in some such fashion as that. 

Now it is known that the ultra-violet when 
directed for varying periods of time from an hour @ 
several hours will kill all life. It is also realized and 
admitted by all physicists that outer space is permeated 


rays 


by ultra-violet light. 
Therefore, say many who jump quickly, at conclt 
sions, it is manifestly impossible for life to be trans 





cee 








mitted from planet to planet and star to star as these ; 
noted investigators maintain. 

Yet while! Newer just ak § 
nounced by the illustrious Dr. Alphonse Berget show 
that Dr. Blair, Prof. Arrhenius, Dr. Ecree, and other 
who hold that the specks of life are thus sent by the 


stop a investigations 


Creator from star to star are feasible in every way. : 
Ultra-violet light like gravitation is weaker and weak- 
er the farther you get away from any spot. Therefore, 7 
93,000,000 miles of separation between the sun and the ; 
earth weakens the ultra-violet rays very much. More A 
4 


~ 
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Six successive exposures made during one heart 
beat. Such X-ray snapshots are remarkable 
for their sharp outlines, 
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Friedrich Dessauer. 


over and this is the important point, the ultra-violet rays 
really act by “rusting,” “burning,” or “oxidizing” the things 
acted upon. That is to say they kill and exert a chemical 
action by virtue of the oxygen in the air. 

Since there is no oxygen or atmosphere out in space, since 
it takes some hours for ultra-violet rays to kill; since also 
a meteor full of life bursts through the atmospheric corona 
or envelope of the earth in a flash, it follows that life could 
thus be transmitted through space without trouble to the 
scientific mind. 

Further than this, Prof. Roux, another French research 
student, put living spores in a vacuum—a jar freed of all 
oxygen and air—and kept these minute living things exposed 
for six months to ultra-violet light, and they were alive at 
the end of this time. 

All of which goes to show that it is not beyond the bounds 
of reason, religion, or raving to maintain that life came to 
the earth through the travels of scurring “vitality” from 
world to world on the saddle of comets, cosmic dust, and 


meteors. 


The Same Chemical Element May Have Different 
Atomic Weights 
Pies recently it has been assumed that a given chemi 
‘cal element must always possess the same atomic weight, 
no matter from what mineral it is obtained. The inclusion 
of the radio-active elements in the periodic system, effected 
by Fajans and also by Soddy about a year ago, shows that 
we must assume the existence of elements which vary as 
much as 8 units in atomic weight, with corresponding varia- 
tions in their radioactive properties (rays emitted, rate of 
decay, ete.), without any change in their chemical behavior. 
In reviewing the subject, Umschau observes that this con- 
ception was based on indirectly proved, or inferred, proper- 
ties of the short-lived radioactive elements. Hence it was 
important to prove by direct experiment that two elements 
that appear chemically identical may have different atomic 
weights. The way to such an experimental demonstration 
was pointed out by Fajans, who concluded that the atomic 
weight of the lead formed in uranium ores, in the course of 
millions of years, as the final product of the disintegration 
of uranium, probably differs from the atomic weight of lead 
extracted from common lead ores. 

This conclusion has now been confirmed experimentally 
by very careful determinations of the atomic weights of 
specimens of lead of diverse origins. The research was 
suggested by Fajans, and was carried out by his former 
assistant, Lembert, in the laboratory of Prof. Th. Richards 
in Harvard University, which is celebrated for its accurate 
methods of determining atomic weights. The atomic weight 
of lead obtained from uranium ores was found to be 206.6, 
while ordinary lead gave the distinctly different value 207.1. 

The uncertainty attaching to these resuits is less than 
0.02, and is consequently very much smaller than the ob- 
served difference. It is notable that these two varieties of 
lead appear to be identical, spectroscopically as well as 
chemically. 

Analogous considerations make it appear probable that 
the lead of thorium ores also differs in atomic weight from 
common lead, but is atomically heavier than the latter. Pos 
sibly common lead is a mixture of uranium and thorium lead. 

The question naturally arises whether the observed atomic 
weights of most elements are not merely mean values of the 
atomic weights of several elements which are chemically 
identical, and consequently not separable by chemical meth 
ods. The study of atomic weights, therefore, is confronted 
with a wholly new task—the investigation of the atomic 
weights of elements as affected by their origin. 


The act of swallowing analyzed by six succes- 
sive exposures. Here we have the beginning of a 
new kind of motion picture photography. 








oo 


E 





LOCATION 


SCIENTIFIC 


AMERICAN 


April 3, 1915 


OF MOTORCYCLE POWER PLANT TROUBLES 


A COMPLETE CHART OUTLINING THE COMMON DERANGEMENTS THAT INTERFERE WITH PROPER ACTION OF ENGINE AND AUXILIARY SYSTEMS 


Chart Arranged by VICTOR W. PAGE, M.E., Author of “Motorcycles, Side Cars and Cyclecars,” Etc. 





rc CF 


MOTOR WILL NOT START 
OR STARTS HARD 
a—Delects in Motor Mechanism 
Seized Piston, or Dry Piston 
Piston Rings Gummed to Cylinder 
Valve Stuck (Automatic Inlet) 
Valve Gears Out of Time 
Broken Connecting Rod or Crankpin 
(Rare) 
Broken Exhaust Valve Spring 
Broken Inlet Valve Spring 
Broken Valve Push Rod 
b—Fuel System Faults 
No Gasoline in Tank 


No Gasoline in Carburetor Float 
Chamber 

Tank Shut-Off Closed 

Clogged Filter Screen 

Fuel Supply Pipe Clogged 

Gasoline Level Too Low 

Gasoline Level Too High (Flooding) 

Bent or Stuck Float Lever 

Loose or Defective Inlet Manifold 

Auxiliary Air Valve Spring Broken 

Not Enough Gasoline at Jet 

Punctured Metal Float (Causes Flood 


ing) 
Fuel Soaked Cork Float (Causes Flood 


ing) 
Water in Carburetor Spray Nozzle 
Dirt in Float Chamber 
Too Much Primary Air 
Carburetor Frozen (Winter Only) 


c—-Ignition System Troubles 
Loose Terminal 
Magneto Ground Wire Shorted 
Magneto Defective (No Spark at 
Plugs) 
Broken Spark Plug Insulation 
Carbon Deposits or Oil Between Plug 


Points 
Spark Plug Points Too Near Together 
Far Apart 
Wrong Cable to Plugs (Twin or 4 
Cyl. Motors) 
Short Circuited Secondary Cable 


Broken Secondary Cable 

Battery Weak 

Poor Contact at Timer } 

Timer Points Dirty 

Poor Contact at Switch 

Primary Wires Broken or | Battery 


Short Circuited Ignition 
Battery Grounded in Metal / System 
Container Only 


Battery Connectors Broken 
Timer Points Out of Adjust 
ment 
Defects in Induction Coil 
Ignition Timing Wrong, Spark Too Late 
er Too Early 
Defective Platinum Points in Breaker Box 
(Magneto) 
Points Not Separating 
‘ Broken Contact Maker Spring 
No Contact at Secondary Collector Brush 
Platinum Contact Points Burnt or Pitted 
Contact Breaker Bell Crank Stuck 
Fibre Bushing in Bell Crank Swollen 
Short Circuiting Spring Always in Contact 
Dirt or Water in Magneto Casing 
Oil in Contact Breaker 
Oi Soaked Brush and Collector Ring 
Distributor Filled With Carbon Particles 
(4 Cylinder Magnetos) 


MOTOR STOPS WITHOUT 
WARNING 
Broken Plug Wire (Single Cylinder) 
Broken Magneto Carbon Brush 
Gasoline Shutoff Valve Jarred Closed 
Gasoline Supply Pipe Clogged 
No Gasoline in Tank 
Spray Nozzle Stopped Up 
Weter in Spray Nozzle 
Particle of Carbon Between Spark Plug 
Points 
Magneto Short Circuited by Ground Wire 
Air Lock in Gasoline Pipe. 
Broken Spark Plug Insulation 
Inlet or Exhaust Valve Stuck Open. 
Piston Seized om Account of Defective 
Oiling 
Bent or Broken Connecting Rod or Crank- 
shaft (Rare) 





INSTRUCTIONS FOR USE 


In preparing this chart, the author assumes that all parts mentioned or illustrated in the sectional 


irawing of complete motorcycle power plant can be 


easily identified by the rider on the machine he 


yperates. Obviously, there are many forms of power plants used, all of which differ only in points of 


minor detail. The arrangement of the parts in accompanying illustration is typical, and is intended only 


as a guide to make possible the ready location or 


identification of similar parts on standard machines. 


A single cylinder motor is shown for simplicity, though twin cylinder motors are the most common 


Motorcycle power plant troubles can be easily identified by readily recognized symptoms, and the 
same symptoms are oftén produced by widely differing causes. The defective-conditions more apt to obtain 
are enumerated in tabular form. In most cases the method of repairing the defect is apparent. Those 
not understanding the motorcycle mechanism sufficiently to be able to use this condensed statement of 


common troubles or those who do not know how to 


repair the defects enumerated, will find the elemen- 


tary text-book, “Motorcycles, Side Cars and Cyclecars,”* which the chart supplements (printed by the 
same publisher) of value in getting complete knowledge of motorcycle construction, maintenance, opera- 
tion and repair. The novice should attempt to locate any trouble systematically and the logical enumera- 
tion of defective conditions should help him as well as the more expert 


For example, if the motor runs irregularly this 


condition is apparent at once. The points needing 


inspection are enumerated under that head, and if followed systematically the trouble can be found by 
elimination, even by the inexpert. The common troubles are all classed under easily recognized main 


symptoms, such as Lost Power, Noisy Operation, 


etc 








MOTOR STOPS WITHOUT WARNING.—Continned 


Broken Roller or Ball Bearing in Motor 
(Rare) 

Seized Main Bearings (Plain Bronze Bush- 
ings Only) 

Water on High Tension Magneto Terminal 

Spark Plug Cable Burnt Through by Hot 
Exhaust Pipe 

Insufficient Lubrication. 

Flywheels Wedged by Foreign Matter in 
Engine Base 

Magneto Out of Time, Due to Slipping 


Drive 
Sheared Key in Cams or Valve Operating 
Mechanism 


Water or Oil in Safety Spark Gap (Four 
Cyl. Magneto) 


MOTOR STOPS GRADUALLY 
Fuel Supply Pipe Partially Clogged 
Air Vent in Tank Filler Cap Stopped Up 
Float Needle Valve Stuck 
Water or Dirt in Spray Nozzle 
Mixture Adjusting Needle Jarred Loose 
Air Valve Stuck Open 
Loose Terminal at Plugs 
Valves Stuck Open 
Motor Overheating Due to Defective Oiling 
Spark Advance Rod Broken 
Throttle Rod Breaks 


MOTOR RACES 

Control Wires or Rods Broken 

Auxiliary Air Valve Stuck Open. 

Defective Induction Pipe Joint 

Leaky Valve Dome Packing 

Throttle Not Closing 

Magneto Contact Breaker Stuck in Advance 
Position 

Clutch Slips (Chain or V Belt Drive) 

Belt Slips (Flat Beit Drive) 

Chain or Belt Broken 

Sprocket or Pulley Driving Key Sheared 
Off 


MOTOR WILL NOT SPEED UP 

Auxiliary Air Valve Stuck Closed 

Piston Binding in Cylinder 

Not Enough Oil in Engine Base 

Bent or Sticking Valve Stem 

Too Much Play in Valve Operating Levers. 

Too Much Space Between Valve Stems and 
Push Rods 

Valves Timed Late. 

Spark Timed Late 

Throttle Stuck Closed 

Magneto Contact Breaker Stuck in Retard 
Position 

Worn Fibre Block in Magneto Contact 
Breaker 

Binding Fibre Bushing in Contact Breake: 
Bell Crank. 

Dragging Brakes. 

Front or Rear Hub Bearings Too Tight 

Wheel Bearings Broken. 

Driving System Parts Not in Alignment. 

Gear Ratio Too High. 


MOTOR WILL NOT STOP 


Throttle Remains Open 
Spark Interrupting Switch Out of Order. 
Incandescent Carbon Deposits Fire Charge. 


MOTOR SPEEDS UP SUD- 
DENLY 

Break in Chain or Belt. 

Clutch Slipping or Released 

Chain Has Jumped Sprockets. 

Flat Belt Slipping 

Throttle Has Jarred Open. 


MOTOR RUNS IRREGU- 
LARLY OR MISFIRES 


a—Defects in Motor Mechanism 

Carbon Deposits in Combustion Cham- 
ber 

Weak or Broken Valve Springs 

Stuck Valve Stems. 

Carbon Under Valve Head 

Worn Push Rod or Guide 

No Clearance Between Valve Stem and 
Plungers 

Air Leak in Inlet Piping 

Broken Gasket Under Valve Dome. 

Air Leak Through Inlet Valve Guide 
(L Head). 


b—Faults in Fuel Supply System 

Carburetor Float Chamber Getting Dry 

Water or Dirt in Gasoline 

Air Valve Spring Weak or Broken 

Poor Gasoline Adjustment 

Poor Air Valve Adjustment 

Not Enough Gasoline in Float Chamber. 

Too Much Gasoline, Carburetor Flood- 
ing 

c—Ignition System Faults 

Loose Wiring or Terminals. 

Broken Spark Plug Insulator 

Spark Plug Points Sooted or Oily 

Wrong Spark Gap at Plug Points. 

Leaking Secondary Cable 

Prematurely Grounded Primary Wire 

Batteries Running Down (Battery Ig- 
nition Only) 

Poor Adjustment of Contact Points at 
Timer 

Wire Broken Inside of Insulation 

Loose Platinum Points in Magneto 

Weak Contact Spring (Battery Timer 
Only) 

Broken Collector Brush 

Dirt in Magneto Casing or Contact 


Breaker 

Worn Fibre Block or Cam Plate in 
Magneta 

Worn Cam in Timer (Battery System 
Only) 


MOTOR NOISY IN ACTION 


a—Mechanical Depreciation Producing Knock- 
ing 
Foreign Matter in Engine, Such as 
Loose Nut in Engine Base 
Carbon Deposits in Combustion Cham- 
ber 








MOTOR NOISY IN ACTION.—Continaed. 


Incandescent Spark Plug Points or 
Carbon Particles. 

Loose Wrist Pin Bearing. 

Loose Connecting Rod Big End Bear- 
ing 

Worn Main Bearings 

Piston Worn, Permitting Side Slap 

Cylinder Worn Out of Round 

Cylinder or Head Retention Nuts 
Loose 

Play in Valve Operating Mechanism 

Timing Gears Worn 

Bent Crank Pin or Wrist Pin 

Loose Flywheels 

Loose Pulley or Sprocket 

Poor Oil or Lack of Oil. 

Piston Rings Tight 


b—Mixture Troubles 


Too Much Gasoline, Mixture Rich 
Carburetor Float Chamber Flooding 


¢—Ignition Trouble 


Spark Timed Too Early 

Magneto Contact Breaker Stuck Ad- 
vanced. 

Magneto Loose on Engine Base 


d—Other Causes of Knocking 


Engine Geared Too High 
Overheating Due to Any Condition 


e—Hissing and Squeaking Sounds 


Broken Insulation on Spark Plug 
Spark Plug Leaks. 
Loose Joint Between Motor and Ex- 
haust Pipe. 
Compression Relief Cock Jarred Open 
Valve Dome Loose in Combustion 
Chamber. 
Valve Chamber Covers Loose (L and 
T Head Motors). 
Leaking Valve Cage Packing (Over- 
head Valve Motors). 
Poor Lubrication (Causes Squeaking) 
Muffler Leaking or Ruptured 
Broken Piston Rings (Blowing Sound) 
Tight Piston Rings (Scraping Sound) 
f—Popping or Blowing Back in Carburetor 
Incorrectly Timed Inlet Valve 
Inlet Valve Not Seating 
Defective Inlet Valve Spring 
Dirt Under Inlet Valve Seat. 
Defective Auxiliary Air Valve (Admits 
Too Much Air). 
Not Enough Gasoline (Open Needle 
Valve) 
Spark Retarded Too Much 
Contact Points in Breaker Box or 
Timer Pitted 
Weak Batteries (Battery Models Only) 
Wrong Cables to Plugs ( 2 Cyl. and 
4 Cyl. Motors). 
g—Muffier Explosions 
Mixture Not Exploding Regularly 
Exhaust Valve Sticking 
Dirt Under Exhaust Valve Seat 
Wrong Cables to Plugs (2 Cyl. and 
4 Cyl. Motors) 
h—Grinding Noises 
Worn Timing Gears 
Defective Cylinder Lubrication. 
Worn Driving Chains 
Worn Two-Speed Gearing 


MOTOR LOSES POWER 


a—Causes of Poor Compression 
Loose Spark Plug 
Defective Cylinder Head Gasket 
Cracked Piston or Cylinder 
Leaky Valves (Regrind) 
Warped Valve Heads 
Piston Ring Joints in Line 
Inlet Valve Dome Loose on Cylinder. 
b—Other Causes of Lost Power 
Exhaust Valve Lift Insufficient. 
Inlet Valve Lift Insufficient. 
Choked Muffler. 
Carbon Deposits 
Tight Bearings 
Cylinder Dry or Overheated. 
Oil Too Light. 
Oil Too Heavy 


Oil Carbonizes at Too Low Tempera- 


ture. 


Overheating Due to Driving With Re- 


tarded Spark 


Overheating Due to Racing Motor on 


Low Speed Gear 
Overheating Due to Too Rich Mixture 
Oil Feed Interrupted 
Defective Oil Pump. 


Note.—All causes contributing to irregular 
motor action also produce lost power 
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A TYPICAL SINGLE-CYLINDER ENGINE OF A MOTORCYCLE 


TWIN CYLINDER MOTORS ARE THE MOST COMMON, BUT A SINGLE-CYLINDER IS SHOWN FOR THE SAKE OF SIMPLICITY 
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Forcing the Dardanelles 


Floating Mines and Gunfire Work Havoc on the Allied Fleet 
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British battleship “Irresistible,” sunk in the Dardanelles. British battleship “Ocean,” sunk in the Dardanelles. 

PIV HE certainty of heavy losses when a fleet engages and ‘Majestic’ then advanced to relieve the six old bat been incapacitated by illness, was succeeded in the chief 
Ye ng shore batteries, particularly if, as in the case tleships inside the straits command by Rear Admiral John Michael de Robeck, 
f the Dardanelles, it is necessary to come within effec ** Bouvet ’’ Sunk, then Two British. with the acting rank of Vice Admiral 

tive range of the guns and operate in confined waters ‘As the French squadron, which had engaged the Subsequent observation by aeroplanes flying at a low 

where maneuvering is difficult, was proved in the en forts in a most brilliant fashion, was passing out the altitude proved that the tremendous bombardment by 
agement which took place between the allied French Bouvet’ was blown up by a drifting mine. She sank in the fleet had been very effective, some of the forts being 

and British fleets on the 18th of March 36 fathoms north of Erenkeui village in less than three described as being knocked entirely to pieces. On the 
in our last description of the Dardanelles and the minutes other hand, it must be admitted that the fleet paid a 
operations to take the forts, we outlined the methods “At 2:36 P. M. the relief battleships renewed the at heavy toll for its daring to attempt the supposedly im- 
by which the reduction of the latter is being attempted, tack on the forts, which again opened fire. The attack possible. The British lost three battleships and the 
namely, by indirect fire across the Gallipoli Peninsula, on the forts was maintained while the operations of the French one, while the battle-cruiser “Inflexible” and 
issisted by observation from ships properly stationed mine sweepers continued. the battleship “Gaulois” were damaged by shells from 
for the purpose, and by direct fire from ships within “At 4:09 P. M. the ‘Irresistible’ quitted the line, listing the Turkish forts. The four battleships which went 
the straits after the forts guarding the entrance had heavily, and at 5:50 o’eclock sank, having probably down were all old vessels, the “Irresistible” having been 
been reduced struck a drifting mine. At 6:05 o'clock the ‘Ocean,’ also completed in 1902, the “Ocean” in 1900, and the French 
When the fire of the 15-inch guns of the “Queen having struck a mine, sank “Bouvet” in 1896. The flagship “Inflexible,” a battle 
Fy Elizabeth” had silenced the guns of the most heavily “Both vessels sank in deep water, practically the cruiser completed in 1908, was struck by a heavy shell 
irmed forts at the Narrows and the shore batteries had whole of their crews having been removed safely under in the forward control station, and the old French bat 
ulso been silenced by the direct fire of ships that had a hot fire tleship “Gaulois,” completed in 1895, was also badly 
entered the straits, heavy mine-sweeping operations The ‘Gaulois’ was damaged by gunfire. The ‘Inflex- damaged, both this ship and the “Inflexible” being put 
were carried on, much of it under heavy fire from the ible’ had the forward control position hit by a heavy out of action until repairs can be effected. 

enem with a view to clearing the way for the ap shell and required repair. The loss of these ships was due to the setting afloat 

proach of the feet, for reducing, in detail, the heavy “The bombardment of the forts and the mine-sweep by the Turks of a large number of floating mines, 

forte on both sides of the Narrows ing operations terminated when darkness fell. The which, carried down through the straits by a current 

Che Admiraity statement covering the great battle of damage to the forts, effected by the prolonged direct which, at certain states of the tide, runs sometimes as 
the 18th of March is as follows: fire of the very powerful forces employed, cannot yet be fast as five knots, are a constant menace to the attack- 

‘Mine-sweeping having been in progress during the estimated, and a further report will follow ing fleet. These mines are not to be confused with 
last ten days inside the straits, a general attack was Mines Brought by Current. those which are anchored and are removed by mine 
delivered by the British and French fleets yester “The losses of the ships was caused by mines drifting sweeping. Against the floating mines the only defense 
day (Thursday) morning upon the fortresses at the with the current which were encountered in areas hith- is carefully to watch for them, and, when they are de- 

Narrows erto swept clear, and this danger will require special tected, destroy chem at once by shell fire, or else tow 
“At 10:45 A. M. the ‘Queen Elizabeth,’ ‘Inflexible,’ treatment them by small boats to the side of the channel out of 
Agamemnon,’ and ‘Lord Nelson’ bombarded Forts J, L “The British casualties in the personnel were not the way of the ships 

r, U, and ©, while the “Triumph’ and ‘Prince George’ heavy, considering the scale of the operations, but prac The claim of the Allies that they have inflicted heavy 

fired at Batteries F,.h. and H. A heavy fire was opened tically the whole of the crew of the ‘Bouvet’ were lost damage on the forts is flatly contradicted by dispatches 

on the ships from the howitzers and field guns with the ship, an internal explosion having apparently from Turkish and German quarters in Constantinople. 

At 12:22 o'clock the French squadron, consisting of supervened on the explosion of the mine These state that the fire of the fleet, powerful and long- 
the ‘Suffren,’ ‘Gaulois,’ ‘Charlemagne,’ and ‘Bouvet,’ ad “The ‘Queen’ and the ‘Implacable,’ which have been continued though it was, failed to do any serious dam- 
vanced up the Dardanelles and engaged the forts at dispatched from England to replace the ships’ casual age to the batteries. The claim is made that the shells 

‘loser range. Forts J, U, F, and E replied strongly ties, in anticipation of this operation, are due to arrive exploded, for the most part, harmlessly in the earth- 

heir fire was silenced by the ten battleships inside the immediately, thus bringing the British fleet up to its works, and that much of the fire, because of the 
raits, all the ships being hit several times during this original strength. The operations are continuing with smoke and dust, was inaccurate. One interesting de- 

part of the action the naval and military forces available on the spot velopment has been the re-enforcement of the defenses 
“By 1:25 P. M. all the forts had ceased firing. The Admiral De Robeck Now Commands. by field guns and howitzers, mounted on shore rail- 
‘Vengeance, ‘Irresistible,’ ‘Albion,’ ‘Ocean,’ ‘Swiftsure, ‘On the 16th instant, Vice Admiral Carden, who had ways 
) 
j 


























Battle-cruiser “Inflexible,” disabled in the Dardanelles attack. French battleship “Bouvet,” sunk in the Dardanelles. 
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The Allied fleet operating against the Dardanelles. Photograph taken from the French battleship “Bouvet.” 
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An obsolete battery in one of the older Dardanelles forts. 
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The Heavens in April 
Nebule; Their Nature, Dimensions and Distances from Us 


By Henry Norris Russell, Ph.D. 


Mi lift unsolved prol ‘ ebular motions which appear to us in the sky to clouds prove -practicable and show that they are moving 
A e distances, dime ow are probably as great as those revealed by at a similar rate, there will be very good reason for 
Pheusands of thes the pect roscope indeed, they should average greater, thinking that the white nebuke, which show just the 
th telescope oO f it is easy to show that, in the case of a large num same spectrum which the star-clouds would exhibit, and 
er of bodies moving at random in all directions, there are moving with comparable velocities, are really of the 
ter chance that the motion will be mainly at same nature, but too far off to be “resolved” tele- 
‘ ight angles to our line of sight than that it will be scopica lly This brings us back to the old conception, 
mi directed straight toward or from us held two generations ago, but aimost abandoned, that 
ir In this way we may estimate that the actual motion the nebule are other “universes” of stars like our own 
‘ ‘ f a gaseous planetary nebula in the sky corresponds to Hutzsprung’s estimate that the smaller Magelianic 
died i i nnual shift of fully fifteen times the distance of Cloud is 30,000 light-years distant gives us some idea 
tw he Earth from the Sun, and that of a white spiral how far away this hypothesis would put the irresolvable 
Young called ebula to no less than 120 of these astronomical units spirals. It is doubtful whether light itself could trav 
‘ ‘ t come Inve with the exaggerated estimate of the nebular erse such stupendous distances without serious losses; 
dsthe rite roper motions made above, this would indicate that but there is no demonstrative evidence that such is the 
ed ield any he planetary nebule were, on the average, at least case, and it well may be that we are on the brink of an 
cle evidence ire t ‘ ial observation 1.000 light-years distant, and the spiral nebule eight expansion of our conception of the extent of the uni 
me is remote But these are minimum limits, and verse almost comparable to that which resulted from the 
i ‘ t ed ‘ le il much too small It would seem more «a first measurements of the distances of the nearer stars. 
’ x e nebu dant th the data available at the moment to sa The Heavens. 
the t the erage distance of the planetat nebulke is If one holds the accompanying map right over his 


head, he will see the heavens as they 


ta ‘ vould appear to a man lying on his back 





' ind looking upward. The Great Bear is 
ed nearly overhead, extending to the north 
ward The curving line of its tail, the 
handle of the “Dipper,” points toward 
\returus, the principal star of Bodtes, and 
the brichtest now visible 
\ Below, and farther to the west, is the 
white star Spica, in Virgo; and in the 
| southwest is Regulus, in Leo. The twin 
” stars Castor and Pollux, in Gemini, are 
ti conspicuous in the west, with Procyon on 
the left and Capella on the right, well 
d down in the northwest The bright ob 
a ect, not shown on the map, below Castor 
2 ind Pollux, is the planet Saturn 
g fa 3 Below the pole we see the zigzag line 
= f Cassiopeia, and in the northeast, still 
: ear the horizon, is the great white star 
‘ dl Vega 
With these as sky-marks, it will take 
i mly a few moments’ study for even the 
1) ( novice to complete his acquaintance with 
he visible constellations 
\ The Planets. 
, Mercury is a morning star all through 
d April, but is on the far side of the Sun 
ind gets more and more nearly in line 
behind him, so that he is hard to see, even 
i it the beginning of the month, when he 
+ rises about 5 A. M., and is invisible by 
, the 15th 
y . Venus is also a morning star, in 
i Aquarius and Pisces, rising at 4:20 A. M 
L the f seni —" on the Ist, and 3:50 on the 30th, as she 
NIGHT SKY: APRIL AND MAY comes farther north during the month 
yin) l She seems still about six times as bright 
it lew two or three thousand light-years, and as Sirius, though she has lost fully half her light since 
“™ t of the spiral nebuke twent thousand «o nore the first of January 
d it seems probable that fuller knowledge is fully as Qn the morning of the 15th she passes very close to 
Ct he f ed Ss ‘ re kely to increase as to diminish these figures Jupiter, the nearest approach, which occurs after sun 
ding ¢ f ‘ \ | ebula it rhe dimensions which the nebuke must have, to ap rise in the United States, being within 9 minutes of are 
dou t these en minous cloud ear as big as thev do at such distances, are astound These two planets, the brightest in the sky, will, how- 
pid i ther \ sy Even the planetary nebulw, at the smallest esti ever, appear on this morning to be distant from one 
mate of their distances, must be hundreds of times the unother by less than the Moon's diameter, and the sight 
nmarized diameter of our whole solar system, and the size of the will be well worth rising to look at 
it ile at the Li irals can only be measurable in light-years, perhaps Mars is a morning star, too, near the others in the 
ReEOI ebule. most of tens or even hundreds of them sky, and rises at 4:20 A. M. on the 15th. On the 3rd 
‘ defined from thei This disposes altogether of the idea that they can be he is in conjunction with Mercury, being 1% degrees 
pea re re e ¢ ! inetal These are ol wisses of cosmic fog, lit up by single stars, and leaves north of him Mercury will appear five or six times 
id t e of sight aver us shut up to the belief that they are star-clusters brighter than Mars, but the sky will be so bright by 
! hich is three \ further support to this theory is afforded by the the time they have fairly risen that it will be hard to 
nes th f “ { h far less than itest observations of all, announced but a few days ago see them at all 
the ‘ The Magellanic Clouds, those curious outlying patches Jupiter again is a morning star, rising about 4 A. M., 
We , f f let ‘ é f light in the southern heavens to which we referred and fairly well observable before daybreak. 
bu tke » exte ist month, contain, in addition to innumerable faint Saturn is evening star, between Taurus and Gemini, 
‘ iverage distance ft turs, many nebulew, which from their positions and and remains in sight till 11:30 I. M. in the middle of 
nebula he rouping seem almost certainly to be themselves a part the month 
heavel f the clouds. Prof. Wilson, measuring the radial veloci Uranus is in Capricornus and rises between 2 and 3 
er year, thougl ‘ of these nebuke from Lick Observatory photo A. M. Neptune is in the very opposite quarter of the 
nut f f ‘ the naked eye vraphs, finds that four of them, in the larger of the sky, in Gemini, and is in quadrature with the Sun on 
d ' ‘ notions of the two clouds, have very large and nearly equal velocities the 18th, when he crosses the meridian at 6 P. M., but 
ul ire 1 ‘ i ’ uch il of recession, averaging 275 kilometers per second—far on account of his high northern declination, does not 
d objects ¢ t impossibie greute han that of any other gaseous nebule so far set till after 1 A. M. 
vhet he Recent studies observed hile one in the smaller cloud is also reced The Moon is in her last quarter at 3 P. M. on the 
graphie and r that the ing, but at 160 kilometers a second 6th, new at 7 A. M. on the 14th, in her last quarter at 
parent motion t! ts eannot I rhis suggests very strongly that these great clouds of 11 A. M. on the 22nd, and full at 9 A. M. on the 29th. 
twentieth of ‘ mui stars and nebule are themselves in motion at these She is nearest us on the ist and 30th, and farthest 
nd is pi i ich les but tl Citic f velocities. Lf observations of the individual stars in the (Concluded on page 325.) 
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The biggest new thing, the most important photo- 
graphic development in’ film photography in_ two 
decades, is the Autographic Kodak. It makes the record 
authentic; answers the questions: When did I make this? Where 

was this taken? Every negative that is worth taking is worth such date and 
title, and with the Autographic Kodak you make the record, almost 


instantly, on the film. 


It's all very simple. Open the door in the Kodak models, we have now arranged to 
back of Kodak, write the desired data on the — take care of our old customers by supplying 
red paper with pencil or stylus, expose for a Autographic Backs for all Kodaks of these 
second or so, close door. When the film is models. 


developed, the record will appear on the in- , 
Phe old camera can be brought up to date at 


tersection between the tilms. 


his autographic feature having been in- autographic film. Make your Kodak Auto- 


corporated in all of the most important — graphic. 


Price-list of Autographic Backs 


No. 1 Kodak Junior - $2.50 
No. 1A iis ig - - - - - 3.00 
No. LA Folding Pocket Kodak—R. R. Type - - 3. 50 
No. 3 . . SS a 3.50 
No. 3A xe "= - - - - 3.75 
No. 4 is sis Pr . - . 4.00 
No. 4A Folding Kodak . - - - - 4.50 
No. 1A Special Kodak - - - 4.00 
No. 3 - _ - 4.00 
No. 3A ‘“ is _ 4.25 


Ask your dealer or write us for Autographic Booklet 





FASTMAN KODAK CO. 


At all Kodak dealers Rochester, N. Y. The Kodak City An Autographic Negati 





small cost, awd there is HO extra chare jor 














320) 


SCIENTIFIC 























——— = 


| 


Yes, but this is what springs 
Try to do! 


When a jolt compresses it, a 


Impossible? 


There is nothing gentle about a spring. 


spring’s on npulse is to whip every one out of the car as quickly as 
\ 


thrown about 
body even than bumps 


To rtford 


SHOCK ABSORBER 


Soothes the Angry Spring 


s saves you from actual bumps, but not from being 


possibile l 
und not from vibrations—and vibrations are harder on your 
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ubber band. Let it snap bach 
way an uncontrolled spr 
tret Ms und ea it 
ba wently at the way al rd 
Shock Abser skes a IN 
The Hartford 1 spr to 
long undulati: fr e | 
| from recoil vibrati r 1 
on the roughest road Automobile 
It makes motoring reall Manufacturers 
It pre t t h ire now u 
wheels on U ) It add i ) the fin 
the life of 1 r and cut low prings 
repairs and tire bills. can be 
if yu 
Let us send yot wok which w l more 
you why the Hartford Shock Absorbe cana. nee’ aman 
—— =~, ; onan , Hartford Shock 
und why 95 f th rae. _ 
rs use lhe book is fr menses 
Hartford Suspension Co. _ Vv. HARTFORD 
175 Morgan St., Jersey City, N. J President 
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BRANCHES: 
New York Newark 
Boston Chicago 
Philadelphia Pittsburgh 
Kansas City indianapolis 
* Permert t fa He « 


| not before the court. 








Choose a man to paint your house who will use 





ZANC 


if he uses Zinc, it means that he is wide- 
lf he uses Zinc, it 





in his paint. 
awake and up-to-date in his trade. 


: . ‘. ‘ 
means that your house will get painted so that it will 
stay painted. | 

| 

We have three bool 1isCussi Zinc from the ( iewpoints of the parties | 
most concerned 

I House Owne ‘Your M 

re Architects ()r f Your Problen 

ko nte / l Wade a Pair h 

j Nent fre 
The New Jersey Zinc Company 

Room 4. 5 W Street, New York 

KY big itract Ss uit our Research Bureau 
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;or 


'to the element or 


}in the same composition, and while it was 


constitute invention, such question 
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Legal Notes’ 


“Mechanism.” 


“Means” and The U 


|S. Cireuit Court of Appeals for the Sixth 


Cireuit in Davis Sewing Machine Company 
v. New Departure Manufacturing Com- 
pany, has held that a claim of a patent is 
not functional and invalid merely because 
one of its specified elements is “‘means’”’ 
“mechanism,” this depending 
whether such term is used with reference 


upon 


sub-combination which 
is the real point and gist of the invention, 
or to elements or parts already known and 
designed to co-operate with the new ele- 


| ment in order to complete the claim. 


An Application for Patent Cannot be 
Enjoined.—In in which it 
was sought to enjoin the filing of an appli- 
cation for patent, Chief Justice Shepherd 
of the Distriet of Columbia Court of Ap- 


a recent case 


peals in affirming the decision of the Dis- 
trict Supreme Court decided that the court 
had no jurisdiction in such cases as the 
Patent Office sufficient to 
determine the real inventorship, with the 


procedure is 
isual appeals on such question. 

Supreme Court Decisions as to Profits. 
The Supreme Court of the United States 
decided by Mr. Justice Van Devanter in 


Dowagiac Manufacturing Company v 
Minnesota Moline Plow Company et al., 
Dowagiae Manufacturing Company — \v 


Smith and Zimmer, has held that where a 
patent is infringed by the sale of machines 
include improvements covered by 
the patent and the value of the machines 
attributable in to the patented 


features and in part to unpatented feat- 


which 


Is part 
ures, the profits arising from the infringing 
sales belong to the owner of the patent in 
far they attributable to the 
patented improvements, and belong to th 


so as are 


| seller in so far as they are due to the other 
parts or features. 


A Complex Interference Case.—In the 
Court of Appeals of the District of Colum- 


bia, Justice Van Orsdel in Wilson v. Harris | 


v. Ellis in a paint removing case involved 
in interference held that where the appli- 
cation discloses two compositions, one con- 
taining wax but not benzol and the other 
benzol but not wax, such application does 
not disclose the use of both benzol and wax 


argued that to add benzol or wax did not 
was 


Trade-mark Notes 
In Underwood 

Typewriter The Universal 

Stenotype Company, the Commissioner of | 
Patents in reversing the of the | 
Examiner of Interferences which sustained | 
a demurrer by the Stenotype Company to 
the oppositi n of he Underwood Company, 
held that the U. and T. in the Stenotype 
Company’s mark res mbled the form of 
such letters the Underwood 
Company's monogram mark T. U. 8S. and 
that the difference does not sufficiently dis- 
tinguish the marks to avoid confusion. A 
number of cases are cited in the decision 
including the Summit City Soap Works v. 
the Standard Soap Company, in which the 
Court of Appeals for the District of Colum- 
bia said: 


Trade-mark Similarity. 
Company v. 


decision 


as usd in 





This court has adopted a strict rule in refus- 
ing registration in all cases where the apparent 
similarity would probably lead to confusion in 
trade, holding that the field of selection for marks | 
is so broad that no necessity exists for the invasion 
of one trader upon even the apparent rights of 
another and that the broadest protection will be 
afforded the purchasing, consuming public by the | 
courts." 


Trade-Mark Registrations in South} 
America.—The importance of trade-mark | 
registration in South American countries | 
has been repeatedly emphasized in these | 
It has never before had the im- 


columns. 
portance it has to-day. Director Barrett | 
of the Pan-American Union is reported | 
as asserting that South America is a pur- 
chaser annually of nearly $700,000,000 
worth of manufactured products from 
Europe. He urges that American manu- 
facturers and financiers make an effort at 
this time to meet the demand, predicting 
that a magnanimous treatment of the 
South American countries in the predica- 
ment resulting from the European wars 





| 


| and its report, submitted 
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and cutting off of supplies from such quar- 
ter should operate to our trade advantage 
throughout the future. 


Notes for Inventors 


Why Not Button It On?—A woman 
makes this suggestion. She asks: Why 


eannot the shoe covers or “spats” be se- 
cured to the low shoes on which they are 
commonly used by snap buttons like glove 
fasteners? The problem will be 
loeate the buttons as to exclude them from 
used without 


so to 





| view when the shoes are 
| the “spats’’ and also to secure such ar- 
not be uncomfortable 


| rangement will 


as 
| to the wearer. 

No Safety Now.—Safety razor blades 
will never be that the women 
folks can use them for ripping. A patent, 
No. 1,129,681, has been issued to Guy L. 
Huyett of Minneapolis, Kansas, for a 
ripping device in which safety razor 
blade is held in a flanged holder so formed 
as to protect the cutting edges except at 
one side of one end which is exposed for 


safe now 


a 


use in ripping. 


Roughening the Tongue Side of Dental 
Plate.—George A. Critcherson, of 
Angeles, Cal., claiming that dental plates 
molded with a smooth lingual side result 
in imperfect articulation of speech and im- 
perfect management of food in mastication, 
has in patents Nos. 1,129,335 and 1,129,336 
provided a dental plate and mold therefor 
by which the plate is formed on the side 
next the tongue in the similitude of 
the natural human mouth in order to over- 
come the objections referred to above. 


Los 


to 


This Dairyman Collects His ““Empties.”’ 
The failure of consumers to return empty 
milk bottles is a frequent cause of com- 
plaint by the milkman and is a source of 


lexpense which the consumer must ulti- 
|mately pay. D. H. Buckley, of Vienna, 
Ohio, in a patent, No. 1,129,068, has 


sought to overcome this by a bottle locker 
ope rated without special keys which con- 
sume time in manipulation, and in which 


it is impossible to remove a filled bottle 


| without first placing an empty one in the 


proper compartment of the device, thereby 
operating as a check upon bottles to be 
returned and forcing the customer to put 


an empty in the locker before the bottle 
of milk can be removed for use. 

Damage by Metallurgical Smoke.— Suits 
have originated in many States, includ- 


Montana, and Cali- 
fornia because of damages claimed to have 
from the fumes from smelters 
commonly referred to smelter-smoke. 
processes of overcoming or de- 
creasing the evil have devised, én- 
cluding absorption in water, refrigeration, 
the use of finely ground slag or slag wool, 
dilution of the sulphur dioxide by air, as 


ing Utah, Tennessee, 


resulted 
as 
Various 
been 


well as bringing the gases containing sul- 
phur dioxide into intimate contact with 

Consider- 
by smelter- 


lime in the presence of water. 
able friction still 
smoke between the metallurgical and agri- 
cultural industries in certain parts of the 
country, which indicates the opportunity 
of high-class technical invention directed 


caused 


is 


to the subject. A few years ago a committee 
consisting of Dr. Holmes, director of the 
Federal Bureau of Mines, E. C. Franklin 
of Stanford University and Ralph A. Gould, 
a chemical engineer of San Francisco, was 
appointed to investigate and decide future 
questions of annoyance and nuisance re- 
of smelter-fumes 
November, 1914, 
as practicable. 


sulting from the escape 


is to be published as soon 


The Death of Ross S. Turner.—Ross 8. 
Turner the well-known artist and art in- 
of Boston, died recently in the 
Sahama Islands. Early in his career he 
was a draftsman in the United States Pat- 


structor 


| ent Office at Washington. 


Why Not a Collapsible Cigar Case? — 
It may not be new, but the writer has 
never seen it in wse or for sale; that is 
1 compartment cigar case to put 


to say, 
the pocket whose unfilled compartment 


compartments may be collapsed with- 


ir 
or 
out impairing the protection offered to the 
cigars the filled 
Possibly some inventor can 


cigar or contained in 


compartment. 
produce such a case. 
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ooo of an inch 


Studebaker makes SUR 


With the keenest eyes you couldn't see the 
difference between the pistons that this 
man accepts and those that he rejects 
because they measure one-thousandth of 
one inch more or less than the Studebaker 
design calls for. 


And yet that little difference of one- 
thousandth of one inch is so important to 
Studebaker that not only are hundreds of 
the most attentive and skillful inspectors 
kept busy every minute of the day making 
just such minute inspections—but the 
whole manufacturing organization is keyed 
up to that “thousandth-inch’’ ideal of 
manufacture. 


For “—because it’s a Stubebaker’’—because 
this car carries a name that for more than 
63 years has stood for the highest achieve- 
ments in manufacturing, a name that rep- 


_ becouse a & 
ty 


Studebaker Features 


Electric Lighting and Starting— Full Floating 
Rear Axle—-Timken Bearings—Safety 
Tread Rear Tires—One-man Type Top. 
Price in Pricein 
U.S. A. Canada 


Studebaker ROADSTER, . . $985 $1250 

Studebaker FOUR, .... 985 1250 

Studebaker LIGHT SIX, . . 1385 1750 

Studebaker SIX (7-passenger), 1450 1825 
F. O. B. Detroit 







Caual 


resents millions of dollars invested and 
millions of friends in every country on the 
globe, Studebaker MAKES SURE down 
to the last one-thousandth of the inch. 


And this piston test is only typical. For this 
insistence on accuracy to the thousandth 
of the inch applies to every little detail of 
the car—the gears, crankshafts, camshafts, 
even to the bolt-holes in the fly-wheels. 


For it is only in this way—by manufac- 
turing Studebaker cars COMPLETE in 
Studebaker plants, and manufacturing 
them to this “thousandth-inch”’ ideal, that 
Studebaker can be SURE of getting the 
quality, the CERTAINTY, the harmony 
of operation that a man EXPECTS in 
this car 











££ 
AobAake 





But you can only 
begin to appreciate fully 
what this Studebaker accuracy 
means when you ride in the 


LIGHT SIX-$1385 


and KNOW from your own experience on the roads the silence, the riding 
comfort, the ease of driving and the smooth running qualities that Stude- 
baker has built intoit. And when you study the balance, the alignment of 
the chassis, and how the Studebaker engineers, cutting down the weight of 
the car, also cut down its upkeep cost, you will appreciate what it means 
to buy acar built in the Studebaker way to live up to Studebaker ideals of 
giving the buyer FULL money's worth for every dollar of the price. Seo 
this SIX —and ride in it—drive it yourself. Your local Studebaker dealer will 
be delighted to put it thro’ its paces for you—anytime you say. Andifyou 
will write us, we will mail you “The Story of Studebaker”-— a handsomely 
illustrated book of 72 pages telling in detail how Studebaker lives up to 
the meaning ofits name. 


STUDEBAKER— DETROIT, Canadian Plants, Walkerville, Ont. 


























SIANWELD 
PRODUCTS 


Tire-Bases and Bands for Motor Trucks 


a O BUYERS of steel bands for motor truck wheels and 


11 3 - = » . — 
steel bases for solid tires, we offer the largest and quick- 
est source of supply in the world. In the production of this class of 

equipment our facilities are practically unlimited 
We ew katallt upwa f10 time of Ces Gs 8 1 tolerances are 
of steel f inufa tire items that we have no difhculty in conform 
l are fabr ing to Our facilities 2 e complete, 1 we 
| product at re can produce material in American or Milli- 
meter sizes with equal rapidity and accuracy 
tity, ki t net of material, Pron ttention given correspondence. 


The Standard Welding Company 
Pioneers and World's Largest Producers of Rims for Motor Driven Vehicles 
Ohio, S. A. 


Detroit 
Ford Building 


Cleveland, 
Chicago 
Peoples Gas Bldg. 


Main Office and Factory, 
New York 
Express Bldg 


Ss 











| Unfailing Delivery. of Raw Material and 


Parts to Workmen in a Modern Factory 
putts: is a 


||| problem 
) for the 
factory cost 
man. 


If every work. 
man is premptly 
supplied with ma- 
terials, he is of more 
value to the firm 
and to himself. 

If he is supplied by a mechanical carrier 
that delivers as well as carries away, that 
never idles, is never tardy, never makes 
mistakes, never stops - the saving in time and 
increase in amount of work is appreciable. 

Multiply this by the number 
hands supplied and yousee a big op 


and found them ex- 
tremely profitable 
A Lamson System 
pays for itself quick- 
ly in wages saved 
alone, at the same 
time adding to the 
greater efficiency of 
the working force. 





And increased efh 
ciency is everywhere 
reflected in offices, 
banks, hotels, libra 
ries and three hundred other kinds 
of business where Lamson Carriers 
and Conveyors are used. 





How may a carrying system be de- 
vised and installed to meet your par 
ticular requirements? Thisisaquestion 
answered by Lamson Service. Our 
engineers will study your problem, 
submit charts and cost—all without 
involving the slightest obligation. 


of 


portunity to save on production costs. 


There is hardly a factory or indus- 
trial plant of any size any where that 
cannot prohtably use a Lamson Con- 
veying System of some kind. Thou- 
manufacturers, inc luding 
many of the largest in the United 
States, have installed Lamson Systems 


pAMSQN SERVICE 


A request on your letterhead or the cou- 
pon below will receive prompt attention 
also bring an interesting story, entitled “New 
Wings for Business.” 


sands ot 






























i 
THE WINGS , aor. Of BUSINESS 

: ie How Lamson Service works for the John | 

3 B. Stetson Hat Factory, in Philadelphia | 

<< 1 Lameon & ® | 

} s maila st ie 

~~ n toa 1 or 

n # filled pa st } 

m tatkee deme teen one he gt ther and | 

iN an end less str without } an a Descript | 

S e¢ in Stetson plant sent juest | 

: Architects and Engineers will find complete reference to Lamson Service in Sweet’s Index and Cond. Cat. A.S.M.E. 
| THE LAMSON COMPANY, 161 31 Devonshire Street, Boston, Mass. 

j rvice can serve me economically and how 


Will you please te}! me if 
(Write name, 


Lamson Se 


and character of business below.) 





SCIENTIFIC AMERICAN 


The Decision in the United 
Machinery Case 


Shoe | 


FAVE decision of the Court in the United 
I Shoe Machinery case, in an opinion 
written by Judge Putnam, than whom 
there is no better patent lawyer on the 
Federal Bench, holds that the company 
under its patents had the right to impose 
such conditions as it deemed advisable in 
disposing of its patented machinery 
In this, the Court is undoubtedly sound 
As everyone knows, a patent is a mon 
opoly While it confers no right of manu 
facture, use and sale on the owner, it does 
confer the right to exclude every other 
person from manufacturing, using, and 
selling the thing patented. In other words, 
the owner of a patent can say to every- 
one: You cannot manufacture, use, or sell 
my patented invention under any cir 
cumstances whatsoeve! Such a position 
is lega sound and so long as the con 
tract between the patentee or the owner 
of the patent and the people is in exist 
ene this: attitude may be maintained 
The people have promised through their 
Government agents, that in consideration 
of their having the free use of the inven 
tion at the expiration of the patent, dur 
ing the life of the patent the patentee 
may have the absolute control as to who 
may use, and under what conditions the 
patented invention will be permitted to be 
used: or, as before pointed out, during 
that period the use of the invention may 
be entirely withheld from the public, 
under any and all conditions 
It must be remembered that the United 
Shoe Machinery Company does not sell 
its principal machines but leases them, 
and the Supreme Court of the United 
States in the Dick case has unequivocally 
affirmed the right of the owner of a patent 
to dictate the terms upon which it is will 
ing to permit others to use the invention 
of that patent. In the Dick case, the par 
ticular machine was a mimeographing or 
duplicating machine, and the owner of the 
patent for that machine made it a condi 
tion of a license to use, that its licensees 
should not use with that machine any 
materials, paper, ink, ete., which were not 
obtained from the owner of the patent 
This the Supreme Court held was its right 
under the patent 
We cannot see how this right of control 
of the manner and condition of use of 
|patented property differs in the slightest 
idegree from the right of control of the 
manner and conditions of use of unpat 
ented property 
Let us assume that one owns a house 
which because of its locality and partie 
ular construction and other advantages 
someone desires to lease, and believes that 
he must be permitted to lease that house 
and that no other house will suit him 
Natura the owner of the house can say 
to him No, you cannot have the house at 
all. No one will question this right in the 
owner of a house 
Ilowever, let us suppose that the owner 
of the house is a coal dealer, and that he 
says to the person desiring to lease it, I 
will lease you my house, but only on one 
condition. and that is that you purchase 
all the coal which you need for heating 
the house from me. There is nothing un 
fair in that condition; the transaction is 
perfectly legal, and so far as we can see, 
there is no difference whatever in that 
case over the case of the United Shoe 
Machinery Company in leasing patented 
machinery 
| There is one difference, of course, and | 
|that is that in the one case, the title to| 
| the property, namely, the house, remains 
in the owner forever or until he disposes 
of it by his own act, and therefore he can 


the conditions stated; 
of patented property 
at a} 
which he can assert no 


forever maintain 
the case 
the of 
specific date, after 
rights of ownership and impose no condi- 
tion that particular of 
patented property. 

We 
Congress 


doubt 


|} whereas in 


rights the owner terminate 


respecting piece 
the usual flood of bills 
the patent laws, 
be changed 


may expect 
to 


they 


change 
should 
| some particulars; but we confess we can 
}see no way short of an absolute repeal, 
hwhereby the consideration now given a 


} in 
jand no in 
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Trave Marks 
DeEsicns 
CopvriGuTs &c. 





INVENTORS are in: ommunicate witb 
Munn & Co., 233 Broadway, New York, or 
625 F Street, Washington, D. C., in regard 
valid patent p for their Inventions, 
Trade-Marks and Copyrights registered. Design 
Patents and Foreign Patents secured 

A Free Opinion as to the probable patentat 
of an invention will be readily to any invento 
furnishing us with a mode! or _ ch and at 

ript of the device in question nunica 

nfidential. Our Hand. Book n Patents 
t free on request 
the Oldest agency for securi 


er sixty-five years ago 


ted te 


t 
to 


securing rotection 


given 
rief de 





ations 
are strictly 


ig patents; it 
was established 
tents secured through us are described without 


e Scientific American. 


MUNN & CO. 233 Broadway, New York 


Branch Office 625 F St.. Washineton. D.C 














Classified Advertisements 


No 
Count 
All orders must be accom- 


Advertising in this column is 75 cente a line. 
less than four por more than 12 lines accepted. 
seven words to the line. 
vanied by a remittance. 





AGENTS WANTED 


AGENTS. 500 Profit 
Silver Sign Letters for store 
dows Any one can put 
where Write today for 
Metallic Letter Co., 438 N 


and 
wine 


Free Sample Gold 
fronts and office 
on Big demand every 
liberal offer to ag 
Clark St., Chicago, t 





Ss 


BUSINESS OPPORTUNITIES 
A* MANUFACTURING CONCERN, with an 


— ient sales organization covering the world, will 

ake on a patented manufacturing specialty If you 
aoe anything in this line which you want built and 
marke ted, address with full particulars, Organization 
Box 773, New York 


HYDRAULIC TRAINING. 


CORRESPONDENCE in Water Power and 
Water Supply Engineering and Rudimentary Sur- 
veying No advance fees asked Water Chronicle 
34 West Congress, Detroit, Mich 


™=BY 


INSTRUCTION 


FREE TUITION BY MAIL. CIVILSERVICE 
Normal, Acacd«m'c, business, agricultural, English 
drawing, engitecring, real estate, and law courses 
thoroughly taught by mail For ‘free tuition plan 
address Carnegie College, Rogers, Ohio 

FOR SALE 

$! to $500 EACH paid for hundreds of U.S. and 
Foreign Coins dated before Send 10c¢. at once 
for Illustrated Coin Value Book, 4x7 Get posted 
Clarke Coin Co Box 155, Le Roy, N 

WHY SPEND $100 for a Typewriter, when you 
can pure hase a New Standard Visible Typewriter for 
$60 cas ‘he Wellington Visible Typewriter. Call 
or write for list. The Williams Mfg. Co., 309 Broad- 
way, New York 


PATENT FOR SALE. 


WATER POWER DESIGN which reduces the cost 
of development and increases the output efficiency 
during floods Water Chronicle, 34 West 
Detroit, Mich 

NEW AND USEFUL 
ing vessel, U. S. Patent 


especially 
Congress 
IMPROVEMENT in cook- 
No. 883,652 For further 


particulars address Helga Lenschow, South Butte 
P. O., Butte, Montana 
WANTED 
WANTED To buy patents for articles that will 
have a large sale and can be retailed at from ten 
cents to $5.00 each. Seaatie al novelties preferred 
Address Sales, Box 773, New York 


PROPOSALS 


OFFICE OF 
STATE HIGHWAY COMMISSIONER 
March 23, 1915 


Richmond, Va. 


The Board of Supervisors of Buckingham County, 
Virginia, will be glad to receive proposals for the 
renting of Dinky Engine and cars, also seven (7) 
miles of rai 

Address all communications to W. J. Hubard, 
Clerk, Buckingham, Virginia. 

G. P. COLEMAN, 
State Highway Commissioner 

Inquiry No. 9431 Wanted to purchase a mold for 


shaping and piercing beads made of rose leaf of the 
consistency of dough 

Inquiry No. 9429 Wanted the name and address 
of a manufacturer of a machine for bleaching beeswax 

Inquiry No. 9430 Wanted the name and address 
of a manufacturer who can supply machinery for 
producing soluble coffee 

Inquiry No. 9432 Wanted the name and address 
of a manufacturer of watch glasses 9 inches in diam- 
eter 

Inquiry No. 9433. Wanted the name and address 
of a manufacturer of a material such as is used by gas 
mantle makers. The material is used to cover the 
wire frame that supports the mantle at the top and 
is used to protect the wire from the flame or heat of 
the mantle 


Inquiry No. 9434. Wanted the name and addzcss 


| of a manufacturer of special pins, 1/16 of an inch in 


diameter and *{ of an inch long, the pins to be made 
of bone 

Inquiry No. 9435. Wanted the name and address 
of a manufacturer who can furnish grinding machines 
for the hollow grinding and finishing of razors Up- 
to-date machines wanted 

Inquiry No. 9436. Wanted the name and address 
of a manufacturer of rat traps having a receptacle 
attached into which the rat drops and drowns. 

Inquiry No. 943 Wanted the name and address 
of a concern that. can make an oil or grease gun. 
West preferred. Must be able to make in quantities 
of 10,000 

Inquiry No. 9438. Wanted the name and address 
of a manufacturer of light alurainium sheets, small 
tubing, rods and wire, also aluminium solder 

Inquiry No. 9439. Wanted the name and address 
of a manufacturer of a knitting machine which was 
on the market some years ago. The name of the 
machine was the Bickford Machine. It was a hand 
knitting machine, weighing about 15 pounds. 

Inquiry No. 9440.__ Wanted the name and address 
of a concern selling Dr. Young's E-Z Sanitary Beit, 
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Brakes 
won’t hold! 


Did you ever get sucked into rapids 
in a canoe? 

You feel the same way when your 
brakes suddenly fail you on a bad hill. 
Remember—your brakes are not infalli- 
ble. THEIR EFFICIENCY DE- 
PENDS ENTIRELY ON THE 
BRAKE LINING. If the brake lining 
suddenly goes bad—becomes friction 
shy—you have no more control over the 
car than you would have on a barrel 
shooting Niagara. 


fl herimo 
HYDRAULIC COMPRESS 
Brake Lining -100% 


Thermoid is Brake Lining all through 

—not merely on the surface. It is a 
ubstance which has been hammered by 
hydraulic compression toa uniform den- 
sity—it is not a stringy, loosely woven 
fabric with only friction surfaces. 





“hermoid will still hold even though 
worn paper thin. 
lining. 


It 
Watch your brakes. 
Guard your safety with 
Thermoid. 


Thermoid Rubber Co. 
Trenton, N. J. 
OUR GUARANTEE: 


Thermoid will make good 
or we will. 


is 100% brake 





Cannot be burned out 
nor affected by oil, 
heat, water, 
gasoline, dirt. 























"ENUS PENCILS 


Made in 17 degrees (6B softest to 9H 
hardest) of never varying, uniformly 
graded quality, also 2 copying. Write 
on letterhead for free trial sample 





and booklet. 


American Lead Pencil 
Company 








| 
217 Fifth Ave. 
New York | 
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VEEDER 
Counters 


register reciprocating 
movements or revolu- 
tions. Various designs to 
fit machines in almost 
every line of business 
Probably there is one 
just suited to your needs 
Booklet free. 


' Veeder Mfg. Co. 


18 Sargeant St. 
Hartford - Cc 





onn. 














We have issued a very interesting Catalogue on “Pergolas” 
and Garden Accessories showing a series of new designs 
that can be had free on request. Catalogue ‘*Z-28"’ for 
toga = t also columns for Pergolas and Garden Accessor- 
es Z-40” for Exterior and Interior Wood Columr 


Snrtennendiiieasiaa cn 


Exclusive Manufacturers of 


Koll's eck Joint Patent Stave Columns 
a> Suitable for 


&)\ PER GOLAS, 


Porches and Interior Use 
Main Office and Factory : 
Elston and Webster Aves. 
CHICAGO, ILL. 
Eastern Office : 

6 East 39th St., New York, N. Y. 
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patentee, far as his 


sO 


of his invention is concerned, can be modi 


fied, without materially affecting that pro 
motion of the useful arts and sciences 
contemplated by our Constitution and 
upon which is founded that wonderful 


commercial progress to which our present 
civilization is indebted. 

In other words, if 
patent at all, it can 
which will give him the 
on what 
mitted to 
invention. 


We give a man a 


patent 
right to 
per- 


only be a 


absolute 


say terms others may be 


manufacture, use, and sell his 


Detroit’s Trade-mark Contest 





|U. Ss. A.” 





| Paso, 





| silhouette 


| the eagle 


} are 


. 
| 
| 
| 


| 
| 


iA NOTABLE 
(fk ULS. A 


| Chicago; 
Holeproof Hosiery 
| kee ; 
| mark 
| New 
| dent of the 


; are 


‘*Made in U. S. A.’’ Trade-mark Which 
Was Awarded $500 Prize by Detroit 
Board of Commerce Feature of 
**Made in U. 8. A.’’ Exposition 
feature of the “Made in 
idustrial Exposition at the 
Grand Central “Made 
trade-mark which was awarded 
the $500 prize offered by the Detroit Board 
of Commerce. It was chosen from 119,000 
submitted by citizens of the United States, 
and is the joint effort of Harley 
Nash, r, and of Clowry Chapman, 
a trade-mark specialist, both of New York. 
A condition of the contest was that this 


design was to become 


Palace was the in 


James 


a designe 


the property of the 
people of the United States, and not mere- 
In apprecia- 
of 
El 
came 


ly of Detroit business men. 
tion of this broadly patriotic attitude 
the Detroit of the 
Texas, Chamber of Commerce, 
to the front with a further prize of $50. 


Board Commerce, 


The award of the prize was given a 
further national appeal by judges having 
been chosen from other cities. These 
judges were: James Keeley, editor and 


Charles 
of 
Edward Freschl, president of the 
Company of Milwau- 
ID. Munn, patent and trade- 
lawyer of the firm of Munn & Co., 
York; and Charles B. Warren, presi- 
Board of Commerce of Detroit. 
submitted 


Chicago Herald; 
well-known 


publisher of the 


Daniel Frey, a designer 


Orson 


The in 


color 


winning design 


and in black. 


was 
It shows an eagle 
outspread wings ap- 
words “Made Below 
word Detroit, 
A. In the 
is blue and the 
“Detroit” 


on whose 


pear the ag 
eagle is the 
letters U. 8. 


surmounting the 
colored design 
“Made 


Ss. 


in” 
A.’ 


words 


white, while and “U. 


in red. 


In making the award, the judges said: 


“The design is simple, strong, and me 
chanically perfect; it can be easily woven 
in textile fabrics, and is so open that it 


| will reproduce perfectly down to a quarter 


of an inch; its use as a stencil, 


metal die presents no difficulties, and its 


stamp or 


character is such that it will print satis- 


factorily in any medium or by any process. 


The design is elastic in that the name of 
the city can be omitted or widened, or 
contracted, without destroying or impair- 

ing the composition. The design, also, is 
thoroughly American in atmosphere, com 

position, and color scheme. Its merit is 
simplicity, and legibility will be a strong} 
argument for its adoption and use on | 





American merchandise in foreign trade.” 


The Use of Patented Pavements by 


Cities 
M ANY laws, city charters and city ordi- 
nances have been enacted forbidding 
the use of patented materials or machines 
in municipal work, according to the Engi- 
neering News. These laws have had their 


origin partly in some notable cases in the 


past where patented devices have been 
used at exorbitant cost to the taxpayers as 
a result of dishonest collusion with city 


officials, and partly in cases where suits 


for very heavy damages have been brought 
of 


without 


of a 
the 
how 


some use 


of 
laws, 


against cities because 
patented device consent 
of the patent. Such 
have proved impracticable 


The 


owner 
of com 
of the 


ever, 


plete enforcement. progress 


arts is largely reflected by the issue of pat- | 


ents, and to wholly prevent a city from 
using any patented device until the patent 
had expired, 17 years from the date of its 





absolute right of | 
exclusion of all others from the practice | 


in 


the 


Better Roads 


HE automobile has radically 

changed the problem of the road 
builder. What is required now is 
a form of road construction which 
will not only give a good surface the 
whole year round, but which will 
be able to withstand motor traffic. 


Tarvia furnishes the solution. 

Tarvia is a dense, viscid coal tar 
product. It is made in several 
grades to meet varying road condi- 
tions. Used in road construction 
it forms a matrix about the stone, 
making a tarvia-concrete which is 
waterproof and automobile-proof. 








and Lower Taxes— 





i 








aa ies Roads 
- Prevents Dust ~ 


Tarvia Road tn front of War College, 
Washington, D. C. 


As it is slightly plastic it is not 
abraded by automobile driving 
wheels, but is simply rolled down 
smooth allowing no dust or mud 
to form. 


The cost of maintenance is so 
greatly reduced by the Tarvia treat- 
ment that its use is a real economy. 
Suburban streets should be treated 
with Tarvia to secure a handsome, 
cleanly, mudless pavement at low 
cost. County and state thorough 
fares and highways should be 
treated with Tarvia to keep down 
maintenance expense. 





| Special Service Department 

In order to bring the facts before taxpayers as 
well as road authorities, the Barrett Manu 
facturing pany has organized a Special 
Service Department, which keeps up to the 
minute on all road problems. If you will 





write to nearest office regarding road condi 
tions or problems in your vicinity the matter 
will have the prompt attention of experienced 

The service is free for the asking. 


engineers. 
If you want better roads and lower taxes 
this Department can greatly asst you 








BARRETI 
New York Chicago Philadelphia Boston 
Pittsburgh Detroit Birmingham Kansas City Min 
Mc 








St. 








PATERSON MFG. Co., Limited 
Vancouver St. John, N. B. 


THE 


MANUFACTURING COMPANY 


Halifax, 


Louis Cleveland Cincinnati 
neapolis Salt Lake City Seattle 


ie 





<@ 





Winnipeg 
S 


Toronto 
Sydney, N 


ontreal 


N.S. 































A Locomotive 
Runs on a Track 


Tractor? 


HE Caterpillar Tractor is locomotive and track 
in one. There’s an endless track—with steel 
plates to act as ties, and heavy steel rails on which 
the small truck wheels run smoothly, along how- 
| ever soft or rough the ground. 
| The Caterpillar ‘‘45’’—the no-front-wheel type 


| 


is well fitted for an all-purpose, 


small farm tractor 


It turns in its own length. 


With its 


it doesn’t slip or mire 


roads. 
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“ 45 ” 


Don't say Caterpillar 
unless you mean Holl ! 


Its big be 


It does n 
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struction 
marked and 


~aring 
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sink 


motor furnis 


increasing demand for 
work 


ground 


whether on bad roads or 


80-inch-long track’s grip on the 


no 
surface prevents packing t! j 
‘ I its packing the soi 


t injure roads or bridges, and you e: 
it In mud Its powerful 4-< 
he power for all belt work. 

tor that 6 European armies are using in 
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Write 


what 
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to stand up under 
with lowest upkee p cost 
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u your work is 


The Holt Mfg. Co. 


(Incorporated 
50 Church St., New York 
Stockton, Cal. Spokane, Wash. Peoria, Ill. 
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pevers of Detroit Springs 


4 Pleasure Cars 
Cole Lyons-Knight 
Dodge Brothers 
Marmon Hupmobile 
National KisselKar 
Oaklend Pathfinder 
Great Western 


Tracks 


Republic 
Signal 
Standard 
J. C. Wilson 





Denby 
Federal 
G. M. C. 
Krebs 


SCIENTIFIC AMERICAN 


n Comfort 


A common method of securing the effect 
of easy riding springs is to partially de- 
flate the tires. 
deception as it increases the wear on the tires. 
A car equipped with Detroit Springs rides 
with perfect comfort when the tires are inflated 
to their highest point of efficiency. 
Remember this in selecting your car. 
demonstration in a car fitted with Detroit Springs. 
Then ask for a ridein a car with’ 
and fully inflated tires. 
Detroit Springs are 
designed and built especially for the particular car up- 
on which they are used. 


You Know Them by the 


This is a very expensive 


Ask for a 
‘ready-made”’ springs 


not “ready-made”—they are 


Lubricating Cups 


The ends of each leaf are saucer-like depressions 
filled with a long-lived lubricant that prevents squeak- 
ing under all conditions. 

Detroit Springs are guaranteed fortwo years, twice 
the length of the ordinary spring guarantee. 

Send for the interesting book,’*From the Ore to the 
Motor Car 


“> Detroit Steel Products Co. 
’ 2230 E. Grand Boulevard 


Detroit, Michigan 














VALUABLE BOOKS 


of Instruction and Reference 





Scientific American Cyclopedia 


of Formulas | 


Edited by ALBERTA 
1077 page 200 illustrations 
Half morocco, $6.50 


Cloth, $5.00. 


omplete book of receipts published, 
bout 15,000 selected formulas, cov 

every branch of the useful arts and 
before has such a large col- 
on of formulas, useful to everyone, been 
fered to the public. Almost every inquiry that 
can be thought of relating to formulas used in 
the various manufacturing industries will be 
found answered in thie volume. Those in search 
articles that can be manufactured 
ym a small scale, will find hundreds 
tions 


= The most 
containing 
z nearly 


i adustrics Never 


of satabie 
profitably 
of excellent sugges 


Concrete Pottery and Ga vden Furniture 


By RALPH C. DAVISON. 5x7 
106 pages. 140 wee hig Pr 


{2 Cloth 
ce, $1.50 


€ This book in detail, in the most 
practical manner, the various methods of cast 

Ge concrete for ornamental and useful purposes 
it tells how to make all kinds of concrete vases 
ornani —- flower pots, concrete pedestals, con 

erete benches, cencrete fences and many other 
objects « f cement for the adornment of the home 
or garden 4 valuable chapter on color work 
is included 


Scientific American Reference Book 


Edition of 1914. ¢ 13 407 and omens by 
ALBERT A. HOPK and A. RU 


describes 














SELL BOND. 5%x7%. ¢ stot. 597 canes. 
1000 illustrations Price, $1 .5( 

$ A handy. compect, reliable and up-to-date 

volume for every-day reference, containing a 

remarkable aggregation of facts, statistics and 

eadabie information along industrial, commer 

cial, scientific and mechanical lines of general 

interest it is a revelation of facte and figures 

and wi ill prove invaluable on the desk of the busi 

well as the library of the home 
WE SEND THESE BOOKS BY 


UPON RECEIPT OF THE 
LOGUE OF SCIENTIFI¢ 
ON REQUEST 


MUNN & CO., Inc., Publishers 


iND 


HOPKINS. 6144x8%. 


\DVERTISED PRICES. 


Sentndiel Science 


Practical and 
GEORGE M. 
Cloth 

$5.00. 


Experimental 
HOPKINS 
1100 pages 


Elementary 
Physics By 
2 volumes. 64x9%% 

900 illustrations. Price 


© Thie work treats on the various topics of phys- 
ics in a popular and practical way and contains 
a fund of trustworthy scientific information 
presented in a clear and simple style. The aim 
of the writer has been to sender physical experi- 
mentation so simple and attractive as to induce 
both old and young to engage in it for pleasure 
and profit. In the latest edition the scope of 
the work has been broadened, presenting the 
more recent developments in modern science 


Handy Man’s Workshop 
and Laboratory 


Compiled and edited by 
BOND. 6x8\. Cloth. 467 pages, 
trations. Price, $2.00 


A. RUSSELL 
370 illus- 


© A compilation of hundreds of valuable sug- 
gestions and ingenious ideas for the mechanic 
and those mechanically inclined. The sugges- 
tions are practical and the solutions to which 
they refer are of frequent occurrence It may 
be regarded as the best collection of ideas of 
resourceful men published, and appeals to all 
those who find use for tools either in the home 
or workshop. 


Monoplanes and Biplanes 


Their Desigr 
By GROV bit C 


Construction and Operation 
LEVELAND LOENING, 


B.Sc., AM., C.E 64x85 Cloth 331 
pages, 278 iihustrations Price, $2.50 
© This work covers the whole subject of the 


aeroplane, its design and the theory on which 
the design is based, and contains a detailed de- 


scription and discussion of thirty-eight of the 


more — y successful types. It is a thoroughly 
practical work. and invaluable to anyone inter 
ested in aviation. 





OR EXPRESS PREPAID 
OUR CATA- 
TECHNICAL BOOKS SENT FREE 


MAIL 


SEND US YOUR ORDER OR REQUEST TODAY 


233 Broadway, New York, N. Y. 
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Brothers 


Issue, 


would place 


hind the times. 


An interesting review of the status of 


the laws covering the use of patented pav- 


ing materials by 


in 


WwW 


cities was recently given 
a lecture delivered before the highway 
Columbia University, 
Warren, president of Warren 
Mass. Mr. 


Company, Boston, 


arren is, of course, 


but his wide experience in litigation over 


summary 
Cases involving the legality of the adop- | 
tion of patented pavement by municipalities | 
| have been decided within the pas 


| by the 
Oregon, 


ana, 
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renders his exclusive rights and agrees to 


the payment of a reasonable price, all the} 


e use of patent paving should make his 
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highest courts in the 
rk, New Ohio, South Carolina, 
Missouri, Maryland, 
Michigan, 
Idaho, Oklahoma, 
Massachusetts, 
Wisconsin, 


Jersey, 
Kansas, Iowa, 
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California, Mon- 
and Illinois. 
the last two 
final decision in all of the 
general effect that, where 
voluntarily 


na, Washington, 
With the 
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ates is to the 
the 


exception of 


e owner of patent sur- 


low any contractor to use the patent, on 


competition which the law requires is pro- 


V ided. 


pavement by 


tic 


exercise 


Ww 
stitution. 
Of the two States in which decisions of 
the final courts have been adverse to pat 
ented pavements, the Wisconsin legisla- 
ture promptly amended its law so that 
patented pavements may be used; and Illi 


which there is practically a prohibition of 
the use of patented materials in municipal 
assessment 
The courts of most of the States above 
ferred to have declared that the compe-| 
pro- | 


re 
ti 


vided if the owner of the patent files with | 
1e municipality a binding agreement un- 
he will sell 


tl 


der which, 


tl 
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fi 


sponsible bidder ; 
may 
agents 


Under such regulations, 
be laid 
municipalities; and any State 
municipalities is unconstitu 
attempts to prevent 
patent franchise, 


United States Con 


because it 
of the 
hich is based on the 


mal, 
federal 


xis stands alone as the only 


work. 
State laws is 


tion required by the 


at a certain price, 


1e patented portion of the pavement, 
hich patented portion is generally con- 


ned to the wearing surface, to 


compete with the patentee or 


for the construction 


pavement. 
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undergone many 


ti 


| years ago 
essential features. 
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mechanism ; 


| revolutionary. 
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to be put into motion. 
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thus 

| This plan enables the key to respond more | 
and repeats more 
as the damper is operated 
| quicker rapidly succeeding notes all come 
| 


| readily to 
| rapidly, 


out 
| of sounds is 


| is 
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four drawer metal 


Inventors and the Piano 


realize the 


note that, although it 
alterations, 
Erard nearly 


use to-day in 


irprising to 


on invented by 
is still in all 
their attention to 
hammer 


directed 
rovement in the 
but it is 


ne have 
and 


ordinary key 
and it 


The 
n the fulcrum principle, 


| sary to counterweight each key with lead, 
there 
considerable weight of material 
The new plan is to | 
balance each key on a rocker 
keyboard. 


nd although the keys work easily 
very 


elicately 


producing the “cradle” 


the touch, 


and 
distinctly, 


overcome. 
s claimed with no loss in power. 


A Chance for Inventors 


READER of the Screntiric AMERT- | 
caN wants to know where he can get | 
a satisfactory working side suspension for | 
such as fil- 
The principal requisites are 
easy action and low price of production. 
Here is an opening all ready and waiting 
| for the right inventor. 


furniture, 
ng cabinets. 


the city hopelessly be- | 


an interested party, | 





States of New} 


Louisiana, | 
Indi- 


aw sale pri 
Ten- | Price on 
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first ontfit sold! 
ENIGINE 


without cranking. 


Detroit Engine Works, 1332 Jefferson r Detroit, Mich. 


patented | 
and contracted for 
law 


MEAD CYCLE CO. 


The Wrench of a Thousand Sizes 


the 


Chauffeur and for household 


569 West Washington Street 
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Doat Throw Away 


Your Give ties” 


For over three years European motorists 
have been getting from 10,000 to 15, 000 miles 
out of their tires by “‘half- ‘soling’’ them with 
Steel Studded Treads. 

In eight months over 20,000 American mo- 
torists have followed their example and are 
saving $50 to $200 a year in tire expense. 





without a cent 

We Ship on Approval Reach, owen 
express and let you be t udge. Durable Treads 
double the life of your tires and are sold under a 
signed guarantee for 5,000 miles without pune- 
ture. Applied in ye pearing nutes 
Seiidiate 

Special Discount (20°... 
aoe direet from fact I al will get 
information and withir s week, 


State size of tires. Don't walt write today. 
THE COLORADO TIRE & LEATHER CO. 
514 Goetz Bidg., W. Austin Avenue, Chicago, UL. 
274 aresd ad Buliding, Denver, Colo, 


Detroit aur Ensian 
Sent on50Days | j 
a 


Free Trial 







TODAY cyl. 2to -p. 
Suitable for 
— boat, canoe, 
racer, cruiser, or 
peiwey aay car. 
“boosters”’ elnh, 


starts 








ONLY THREE MOVING PARTS 







o ride and show a new 1915 
RANGER” bicycle. Write for our 

Rieral terms on a sample to introduce, 
DELIVERED FREE on approval! and 30 
ys’ trial. Send for big free pe catalog and 
centlouings of most marvelous offer ever 
made on a bicycle. You will be astonished 
at_our lew prices and remarkable terms, 
FACTORY CLEARING SALE—a limited 
number of old models of various makes, 
hm, $7 to $12. A few good second-hand wheels, 
taken in trade by our Chicago retail stores 

. If you want a bargain write atonce. ‘ 

Tires, lamps, wheels, sundries, parts, motor- 
cycle suppliesof all kinds at half usual prices Donot 
y unti! you get our catalog and offers. Write Now. 


DEPT. M-175 CHICAGO 



















Universal adjustable 
he rench—a dozen tools 
n one Instantly 
adjusted to grip eniec o of all sizes and 
shapes Indispensable for the Mechanic, 
purposes. 
Sent postpaid for 75c., two for $1.25. Live agents wanted. 


COLYTT LABORATORIES 
Chicago, Ill. 





State in 





Galvanizing, Wood and 
signing, Biue-print Work. Send sample for expert advice. 
Our 25c bos’ i ney . oemeaiatng — and valuable in- 
formation 


it today ddress 
The EAGLE MFG. ‘CO. ” 1622 Blue Rock St. Cincinnati, 0. 


INVENTORS! vous: 


We manfacture Special Machinery, Pat- 
ented Metal Specialties of al! kinds, Elec- 
tric Articies, Hardware, Contract Manu- 
facturing, Development, Sample W ork. 
You get the advantage ‘of our splendid 
equipment, up to-date methods and wide 
experience. Do It All. Tools, Dies, 
Feampings, Lathe, Screw Machine Work. 
achine Work, Metal Spinnings, 

rawings, Castings, Plating of all 
kinds, Saaeet ng, Japanning. Tinning, 
Metal ‘atterns, Drafting, De- 








any re- 
so that all such bidders 
his | 
of the whole 





MILL and FACTORY 
FIRE ALARM 
SYSTEMS 


We are prepared to furnish a 
complete line of this apparatus 
WRITE FOR PRICES 
The Holtzer-Cabot Electric Co. 


BOSTON CHICAGO 








oo we realiz multitude of 
' inventors who have tried their 

at devising mechanism for the piano it is 
has 
the check ac- 
a hundred 


hand 


its 
Most inventors in this 
im- 
damper 
reported that re- 
cently an important improvement has been 
made in the key mechanism that is quite 


HOW MANUFACTURERS CAN INCREASE THEIR 


BUSINESS 


Read Carefully Every Week, the 


Classified Advertising Column 


in the 


Scientific American 


Some week you will be likely to 
find an inquiry for something 
you manufacture or deal in 
prompt reply may bring an order 


Watch It Carefully 





works 





is neces 





LEARN TO BE ry WATCHMAKER 
Bradley Polytechnic Insti 


Formerly Ear- Peoria, Dlinois 
Be vons Horological Largest and Best Watch School 
in America 
(This entire bwilding used exelu 
sively for this work) 





We teach Watch Work, Jewelry, 





Engraving, Clock Work, Optics. 
Tuition reasonable Board and 
P rooins wear school at moderate rates, 
Send f Catalog Information, 








and the ordinary doubling 
Greater delicacy 








LEARN WATCHMAKING 
and become independent. 
Good-Paying Positions Secured. 
ways 
while studying. 


Refined, profitable labor. 
Competent men al- 
money earned 

Ad iress, 
Louis, Me. 


in demand. Easy to learn; 
Write for our Catalogue. 


Louis Watchmaking | School, , Dep't 6. St. 


Y Fish Bite 82 °e7 177% 





“ bait with agic-Fish- tame. Best 

fish per ver discovered. Keeps you besy 
em out. cOWrite to-day Lt 

x ns = introduce it. Agents w: » 


J.¥F. Grogers, Dut Dept, 31 8t. Louis, = 





LEARN RN TELEGRAPHY _ 


MORSE and WIRELESS at home with OMNIGRAPH 
AUTOMATIC TEACHER in half asus! time- 
» cost. Sends you messages without oe — 
matically—catlly become expert. ¢ $2.00. 
Catalog free. OMNIGRAPH MFG. co. 
Dept. 16. 39 Cortland: Street, New vom 


5 F LESCOPES 
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antl 
arbon |rou 


18 & 
Piston Rin 


to 
Tones 


It’s not the fault of the oil at 
all—it’s due to defective pis- 
ton rings. 





LULU 





@ All good lubricating oil must 
contain carbon, but carboniza- 
tion only occurs when the oil is 
allowed to get where it has no 
business to be—in the combus- 


MATTE A 
HANAN 






im 


tion chamber. It’s the duty of 
piston rings to keep it down in 
the crank-case where it right- 
fully belongs. 

@ Don’t blame the oil. Put in 


\EAK-(ROOF 


PISTON RINGS 


MADE BY MC QUAY-NORRIS MFG. CO 


and you'll reduce carbon trouble 
toa minimum. You'll get more 
power, too, tor LeantRoor Piston 
Rings are gas-tight as well as 
oil-tight — resulting in perfect 
compression, less friction loss 
and less motor wear. They will 


save both oil and fuel 


q@ Put a punch in your motor 


by installing (eantReooe Piston 
Rings. They are perfect-fitting, 
equal-bearing, enduringly-elastic 
rings. They are made with 
mechanical exactness to over- 
come the inefficiency of other 
rings. Neither gas nor oil can 
get by them or through them. 

@ Over 300,000 Motors are 


equipped with \eaxfReee Piston 
Rings to replace inefficient 
rings. 

“Ask 


the user” 





Angle Iron LJ construction 
of each half identifies 


Roor— insist 


Send for Free Book— 


“To Have and to Hold Power”. It ex- 
plains the theory and function of piston 
rings and shows why you should equip 
engine with Rings. 
Sold by all up-to-date dealers, 
garages and repair shops 
Manufactured by 


McQuay-Norris Mere. Co. 
St. Louis, U. S. A. 


Canadian Factory—W. H. Banfield & 
Sons, 120 Adelaide St. West, Toronto 


your 


RRANCH OFFICES 

New York—1919-29 Broadway 
Pittsburg—902 Second Nat. Bank Bldg. 
Kansas City—513 New Nelson Bldg. 
Chicago—718 Michigan Blvd. Bldg. 

San Francisco—164 Hansford Bldg. 

Los Angeles—224 Central Bldg. 


: 
= 
j Dallas—1509 Commerce St. 6 


ye) THE SANITARY “O.K.” ERASER 


haa: )-e i a- mF includes an Adjustable Metal Holder. 
r Two Rubbers are made, best quality; one 
¢ Typewriter and Ink, one for Pencil, These 
Rubbers last 6 mo. to a year, the Holder a 
ifetime. By slight pressure, clean rubber is 
| fed down unti) used; its narrow edge allows a 
| letter or line to be erased without injuring an 
other. Price 10c cach. New Rubbers 5c each. 
ALL STATIONERS 
Fverybody should have this New Eraser 
: = By mail 8c extra. Booklets free. 
The ©. K. Manufacturing Co., Syracuse, N. Y. 
Makers of the well known Washburne “* O. K. Paper Fasteners. 
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llargely in the form of tiny particles soe 
| intimately mixed with the water as to 
|form an emulsion. In such form even a 
long period of rest is not sufficient to 
separate it entirely: likewise filtration 
through coke, sponges, cloths, ete., is only 
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The Heavens in April 
(Concluded from page 318.) 
17th. 
on 


away on the She is in conjunction 
with Uranus the Sth, Venus on the 
10th, Jupiter on the 11th, Mars and Mer- 


eury on the 12th, Saturn on the 19th, and 


Neptune on the 22nd. The conjunction 
with Venus, which occurs at 10 A. M. on 
the 10th, will afford a very good oppor- 
tunity to pick the planet up with the 


> 


naked eye in the daytime about 2 

to the southward of the Moon. 
Mellish’s Comet. 

of this 


passage 


degrees 





indicate | 
in|} 


comet 
will 


Later elements 
that its perihelion 
the latter part of 
slightly exceeding that of the Earth. The 
comet should then pretty bright, but} 
will be too far south to be well observable | 
No exact ephemeris of its 


oceur 
July, at a distance} 
be 


in this country. 


position is at hand, but it appears that} 
on April Ist it will be in about 18 hours 
2 minutes right ascension and a little 


more than 1 degree south of the celestial 
equator, and moving slowly eastward and| 
It 
telescopic object. 
Princeton University Observatory. 


southward is already a conspicuous} 


Freeing Condensed Steam From Oil 
‘tphenrer spa 


which is in some particulars especially 
adapted for boiler supply. 


course, a distillate, it has been freed from 
the mineral matter which forms the trou-| 
blesome deposit in boilers known as scale. 


steam furnishes water 


Since it is, of 


Furthermore, it retains a considerable de- 


gree of heat. But unfortunately such} 
re-use is rendered difficult in spite of 
these advantages by the fact that the} 


steam in passing through the engine car- 
ries with it a certain amount of lubricat-| 
fouls 


ing oil which subsequently the con-| 


densate. When water thus contaminated | 
is used to feed boilers, the oil adheres to| 
the walls and gradually accumulates until | 
to re- 


it is in sufficient quantity 


tard the passage of heat to such an extent 


present 


that there arises the danger of its causing | 
superheating of the hot surfaces. 

Obviously, therefore, this oil must be 
extracted from the water before its re-use 
in boilers. Such extraction is difficult be 


cause the oil is present not in drops, but 


partially successful. 

Better results are obtained by chemical 
In this process soda and sulphur 
containing clay to the 
This method, however, is open to the ob- 

that it elaborate and 
apparatus careful 
attention, which obviously makes its prac 


meu bs. 


are added water. 


jection requires 
costly which demands 
tical application difficult. 

A third method seeks to free the steam 
Various | 





from oil before condensation. 
forms of apparatus have been constructed | 
for this but the condensate al-| 
Ways contains some trace of oil, the | 
at Recently, 
new 


advo- | 


purpose, 
so 
trouble is best deferred. 
however, a 
cated, 


entirely 


been 
render the 
without great 
known 


process has 


water | 


ex- | 


claims to 
oil 
pense or trouble. This as the} 
Halvor-Breda-A.-G. patent It 
described in a recent number of the Tech-| 
Monatshefte Dr. Hanus Giin- 
to it utilizes the 
electric conducted | 
the | 
can 


which 


free from 


is 
process. is 
nische by 
ther. According 
fact that 
through containing oil 
oil flakes, 
easily be removed by mechanical means 

The 
wooden Container in which numerous iron | 
The oily | 


flows | 


him, 
an current 
causes 


water 


to collect in foamy which 


apparatus consists of a large| 
plates are placed as electrodes. 
the 
past these plates. 
beneath the of 
tiny particles of oil to them and form a 
When the 


loosened 


condensers 
The 


Water 


water coming from 
electrodes 


the 


slowly 
stream draw 
sort of oily slime out of them. 

current is reversed this slime is 


and rises in flakes to the surface of the 
water. Here it can be skimmed off com 
pletely. If the water, after being thus de 





oiled, be passed through a gravel filter, 
the product is crystal clear aud entirely 
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Wouldn’t You Like to 
Be With Them? 


Ar wueEne along the byways and highways, far out 
into the open country which invites the red-blooded, 
freedom-seeking man, you will find the invigorating, joy- 


giving 1915 


Snduan Motocucle 


The gentle resiliency 
of the famous Cradle Spring Frame 
imparts a comfort, ease, luxury, buoyancy 
that knows no parallel. 


Once you own an Indian, the spirit of Speed, e 


life tingles in your veins—the exhilara- 
tion of power thrills you—the worid 
lies before you to explore—the joys of 
touring are yours. 

Beyond the hills lie the long, sloping val- 
ley, the broad plains, the mountain 
retreats, the winding ribbon of the chal- 
lenging road. The rhythmic purr of the 
Indian engine bespeaks unlimited power, 





ndurance. 


Responding to your every touch, 
Indian goes where you will with that 
mechanical ease and precision that have 
given it, for over 14 years, popular in- 
ternational preference. 


One, Two, and Three-Speed Models 


2,800 Indian dealers—everywhere assure ove 


Send for Beautiful Indian Catalog showing Nine Big 1915 Indian Innovations. 


HENDEE MANUFACTURING COMPANY, 725 State St., Springfield, Mass. 


Largest Motorcycle Manufacturers 


Branches and Service Stations : 
San Francisco Atlanta 


r-night service 


in the World) 


Chica. Minneapolis 
Has ,_ a. London 


the 


anywhere ° 


Kansas City 


Melbourne 
































A Check for 
$12,000 
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A Big Help in 
Time of Need 


NE man in seven is accidentally asce 
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killed or injured each year. You yh te or et 
may be the one. g tivt fa veces 
Would your wife then be able to ” , 
write a letter like this? ol ah ASN 86 a 
This man took out a policy for $5,000 ee es dear! hacabant Raa 
alittle over two years ago. Because it aces Ment farting, «# 
was an A®tna Accumulative Accident “ 4A Fd wn had Hharngh 
policy, it increased $500 a year in value one Fre 
and his premium stayed the same. He hao force gh? Se ee 
was killed in a railroad accident, so fol VA cna the hewn 
both policy and increase doubled, mak- é 
ing the payment $12,000. — sani ras 
For $25 a year, in “ Preferred’’ occupations, KaorZ 
this policy brings: — Lure Maen 


$5,000 to $10,000 for accidental death or loss of 
two limbs or eyes. Add $500 to $1,000 to this for 
every year you renew the insurance up to 5 years. 

Half the above for loss of one hand, foot or eye. 

$50 a week as long as you live if you're disabled L 
from railway, steamship, or burning building 
accident. $25 a week for any other accident. 


s 
* . > 
Do you think you are safe from accident? important thing you have = 
Last year one man in seven was killed or injured todo. Your wife asks you = 
by an accident. Take any seven men you know. to doit. Your children - 
Any one of them may die or be injured by ask you to doit, Send = 
accident. Send this coupon It is the most it today. = ~ oJ 
) ~ “TY Th = ae 
ETNA LIFE INSURANCE COMPANY -¢ a 
Drawer 1341 HARTFORD, CONNECTICUT = 
The largest company in the world writing Life, Accident, = 
Health and Liability Insurance, s Ph 
Agency opportunities for all Casualty and Ya v oe “> 
Bonding lines 2. ary - 
oe % F 9 
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A Selected List of Practical Books dealing with 


Automobiles, Tractors, Motorcycles 
and Gas Engines 


Questions and Answers Relating 
to Modern Automobile Con- 


Modern Gasoline Automobile 


ite Design, Construction and Repair 











By VICTOR W. PAGE 54x77 : =e 
Cloth. 816 pages, 500 illustrations, 11 struction, Driving and 
folding plates Price, $2.50 3 
t complete, practical and up-to- Repair 
ise on gasoline automobil xplain By VICTOR W. PAGE rig x7ky 
all principle pertaining to gasoline Cloth 622 pages. 592 illustrations, 3 
autemobiles and their it folding plates Price, $1.50 
itains the latest and m ma © A practical self-instructor for students 
t on all phases of automobil i nechanics and motorists, consisting of thirty 
‘ peration maintenan and pa six lessons in the form of questions and 
Rees ¢ of the soniil ‘ ate. ser answers, written with special reference to the 
ery part o 16 automo juipmen requirements of the non-technical reader de 
accessories, tools, supptlic pa arts siring easily understood explanatory matter 
sary, ot are fully d assed It learly relating to all branches of automobiling A 
and concisely written b ‘ xpert familia popular work at a popular price 
with every branch of the automobile indusvr ° ° 
It i not too technical forthe layman nor too Gasoline Engine on the Farm 
lements for the more x} t | right , . 2 
pameayneng : 7 a . By XENO W. PUTNAM x7 
up-to~iate and complete in every detail ~ 
Cloth ) pages, 179 illustrations 


. Price, $2.00 
Motorcycles, Side Cars @ A ustfel and practical twentine on the mad 


and Cyclecars ern gasolir and kerosene engine its con 


struction, management. repair, and the many 
uses to which it can be applied in present-day 











Construction Management Repair farm life It considers all the various house 
By YICTOR W PAGE iigx7h hold, shop and fleld uses of this up-to-date 
Clot oO pag ‘39 illustrations motor and includes chapters on engine instal 
plates Price. $1.50 latio po we transmission and the best ar 
q Lat sock ' " rangement of the power plant in reference 
‘ ormplet« 10on-technical work, de to the work 
b sll leading types of machines 
th leosigg mstructio peration, mainten G li E ° T; bl 
ance and repair. It explains in detail the asolune Engine froudies 
yperation of two and four cycle power plants M d Eas 
and all ignition, carburetion and lubricating a e y ‘ . 
ems. The representative types of free Arranged by VICTOR W. PAGE 
Lustehe variable speed gears and Size, 24x 38 inches rice, 25 cents 
art fully dis € A chart showing clearly all parts of a typi 
ng and lighting cal four-cyiinder gasoline engine of the four 
rames and spring cyt type It outlines 
‘ 4 methods are con Hab to give trouble 
sidered It also ze omplete instructions ler gements apt to 
for operating and repairing all types, and engine operation. It 
sugges s for locating troubles of ay engine troubles 
’ t quote ‘ t s 
é t t 1 k t 


equest 
SEND US Y R ORDER OR REQ ODAY 


233 ohana New York, N. Y. 














Nat's the Best Way 
FO Sell to Ihese Men “ 


( yn is credulous. He will take a chance. One is positive. and likes to talk. He wants facts 
feures and concrete demonstration of values. One is easily reached by a joke, a story, a 
‘omplimeont. a cinner with wine Which is which 


Which ? 





Two ere high principled—one is not Which wo are family men—one is a sport 

mild be easily sold on an educational proposi tion me onan artistic proposition—one on 
art Which is which 

This serious business for the ecod salesman is the man who can tell at once from a man's 
face how to reach him And every man has something to sell The boy looking for a job must sell 
himself The manufacturer seeking e loan must sell himself—the doctor—the lawyer—the teacher 
each sells his ability Haphazard guesswork won't do Your sale will be ruined before you get a 
chance correct a mistake. You must <n and you can know how to reach a man's or woman's 





character instantly from appearances—through the 


Science of Character Analysis 














: . nee that is new and that d. It it had been tested and tried for many years 
is old bes nua since the beginning of hun an in 

telligence, men have judged each other b the r Big corporations in this country have used it 

outward appearance Blue eyes meant some inder my instruction for the last ten years 1 

thi biondness meant something, a tall, robust have taught it to individuals in every part of the 

figure meant something. The science , new, be world \ physician, to begin with, I caught the 

— By lly! ee ee Sane first glimpse of this wonderful new knowledge 

eapertiy and quick! Phin actence te through an analysis of my patic nts, judging their 

o wan knowledee. telling how to know illness often by their faces nen I went to every 

s man is from his looks. The scientific pro part of the world and studied all races of men 

‘ ¢ 100 years laid the foundatio: comparing their progress and achievements with 

’ . the physical characteristics that have developed 

Dr. Katherine M. i Blackfor« i's personal ex through ages I came back and applied my 

periences hav mpleted You don't measur science in great industrial establishments, em- 

. tan head, you don't let him know in any ploying thousands of people Always it proved 

way that you a making an estimate of his correct in every detail And now the Review of 

charac ter Sut a ghance—a shake of the hand Reviews desires that I put it into this course of 

a few word or haps nothing but a photo lectyres, that you and other individual men and 

«! = rt ond you know disposition habits, talents women may increase your power and efficiency 
character Kefe th ence was offered to you with its help 


Sineietetain Practical Lessons by Mail —Illustrated ; 


/ Katherine M. H. Black- 

Ww J ford, Review of Reviews, 
30 Irving Place, 5. ¥ 

/ t « The 

t t I sue FREE “Differences Be 

/ tween Blondes and Brunettes.” 


FREE-“Differences . ial 
Between Blondes | wy PRER. 
and Brunettes” mee to t - a 


KATHERINE M. H. BLACKFORD / 
Review of Reviews Co. 30 Irving Place, New York J 
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| views with equal indifference. 


free from oil and fit to be used for any 
purpose 

The current required is from 0.15 kilo 
watt to 02 kilowatt per cubic meter of 
water, according to the amount of oil con 
tained According to this, the cost of de 
oiling when there is a moderate content 
of oil and at the current price of 7 
pfennings per kilowatt, comes to about 1 
pfenning 

An advantage is that the apparatus re 
quires no watching. The work of the 
attendant is confined to reversing the cur 
rent every few days, skimming the slime 
off, and washing the filter when necessary. 
According to the experiments made, these 
labors consume from ten to fifteen min 
utes, so that the machine attendant can | 


easily perform them. 


§ Food Production in the United 
States 
| Heleremeignctes the high and _ con- 
stantly increasing cost of food, the re 


|}port of the Commissioner of Agriculture 
lcannot be regarded as in the least reas 
|suring. While he finds that the crop yields 


»° 


per acre for the whole country were 2.3 
per cent better during the present year 


ithan for the past ten years and the aver 


age yield of all the staple crops was 9.4 
per cent greater than last year, still there 
was not only a relative, but an absolute 
decrease in a number of staple food prod- 
ucts, such as corn and meats, the figures 
being as follows. | 

In cattle, sheep and hogs there has been 
an absolute decline—in cattle, from the! 
census year of 1899 to that of 1909, of 
from 50,000,000 head to 41,000,000; in 
sheep of from 61,000,000 to 52,000,000; in 
hogs of from 63,000,000 to 58,000,000. 
Since 1909 the tendency has been down- 
ward, and yet during the period since 1899} 
the population has increased over 20,-| 
000,000, This situation exists not in a 
crowded country, but in one which is still 
in a measure being pioneered, in one 


which, with 935,000,000 acres of arable 
land, has only 400,000,000, or 45 per cent, 
under cultivation, and in one in which the 
population per square mile does not ex- 


ceed 31 and ranges from 0.7 person in} 
Nevada to 50S in Rhode Island. 
lbiscussing this situation the Commis 
sioner remarks ‘Just what the trouble 
is no one is as yet sufficiently informed to 
say It can searcely be that the American 
farmer has not as much intelligence as the 
farmer of other nations. It is true that 


the American farmer does not produce as 
much per acre as the farmer in a number 
of civilized nations, but production per 
acre is not the American standard. The 
standard is the amount of produce for 
each person engaged in agriculture, and 
by this test the American farmer appears 
to be from two to six times as efficient as 
most of his competitors.” 

Coming from one in his position, this 
statement is rather surprising and the 
argument altogether fallacious, as it is 
very evident that what the present-day 
farmer takes out of the soil by superficial 


|methods of tillage and treatment his suc- 


cessors will have to pay back with heavy 
interest in the way of additional labor; 
but he admits that the future aim must 
be, “while maintaining supremacy in pro- 
duction for each person, to establish 
supremacy in production for each acre.” 


Random Reflections 


By Irresponsible 

— once said that patriotism 

was a sentiment felt only by fools. 
There is a certain broad point of vt 
from which this remark looks true, but 
the view is a little too broad for accuracy ; 
just as a glass which gives a broad field 
of vision does not usually give extreme 
sharpness of definition. Broad-minded- 
ness can be pushed to extremes: the 
transition is not great from regarding all 


views with equal interest to regarding all 
This point | 
is made by Mr. Chesterton in his perti 
nent query: what is more broad-minded | 
than a turnip? But without being broad- 
minded to the verge of impotence I have | 
a qualified sympathy with that remark | 
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We will send you a can of 


GOHNSON'S PREPARED WAX 


“Makes Old Cars 
New Motor Stars”’ 

An application of Johnson's Prepared Wax to 
the body, hood and fenders of automobiles 
preserves and protects the varnish—it minimi- 
zes the labor of keeping cars in good condition, 
Its greatest advantage is the fact that 

It Does Not Gather Dust 


ired Wax is clean and easy to 





Johnson's Prey 
use and economical—it imparts a hard, dry, 
high gloss which holds its lustre indefinitely, 
covers up small scratches and 

“Sheds Water Like a Duck’s Back” 


You will find this Wax a splendid polish for 


Floors Pianos 
Linoleum Furniture 
Woodwork Leather Goods 


For 10c we will send you postpaid enough Wax 
for polishing an automobile, a piano, severa 


pieces of furniture or a small floor. 


S. C. JOHNSON & SON, Dept. 54 Racine, Wis. 











Help Men do Fc 


This expansion plier with adjustable jaws 
and strong grip is the handiest tool for 
working about the house, on an auto or 
on amotorcycle. Price, at any hardware 
store, $2.00 


Starrett Tools 


are best known as fine measuring instru- 
ments, but we make other tools for men 
who ever have use for mechanics’ tools 
Among these are our ratchet wrench sets for 
motorists, cabinet scrapers for finishing fine 
woodwork, electricians’ insulated handle screw- 
drivers, eyeglass screwdrivers, cut nippers, etc. 
Send for FREE CATALOG No. 208 
deseribing 2100 styles and sizes. 


THE L. S. STARRETT co., Athol, Mase. 











THE EDISON 


CONCRETE HOUSE 





How it is constructed, how much it will cost, is it 
practical from an architectural and engineering 
standpoint? These and other important questions 
relating to the structure are discussed in a good, 
thorough, illustrated article published in Scientific 
American Supplement 1685. Price 10 cents 
by mail. Order from your newsdealer or from 





MUNN & CO., Inc. , Publishers, 233 Broadway, N.Y. 
































A Man's Mail Will Reach Him Where No Mortal Can 


MAILING LISTS 


99% GUARANTEED 
covering all classes of business, professions, trades 
or individuals Send for our complete catalog 
showing national count on 7,000 classifications. 
Also special prices on fac-simile letters. 


ROSS-GOULD, 412-R N. 9th St., ST. LOUIS 











Buy | fo} fo) atm B) | af stent 


Why pay excessive dealer prices 
when we furnish you just as high 
grade motors and practically 


Save Half 
what he . paler asks? We are 
not jobbers. We 
one mall profit. Cor Eno 
lies t py Am 














atalog 
book you want. 
ree. Get our prices. 





PALMER MOTORS AND LAUNCHES 
Two to fifty horse power, two and 
fourcycle. Get our 1915 reduced 
prices. CATALOG FREE 
PALMER BROS. 
Cos Cob, Conn, 
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ENGINES AND MOTORS 








LOW COST POWER 
FOR FACTORIES 
BESSEMER Oil Engines furnish not only low cost 


power for factories, mills and mires, but furnish 
you a clean, cool, safe plant. They reduce not only 


fuel expense but FCG and EME _ 


; Brac all ENGINE 


THE sadernenn GAS ENGINE CO. 
14 Veok Street GROVE CITY, PA. 


BESSEMER ENGINES RUNNI 
FIFTEEN THOUSAND P 


> Represent a great advance over ordin- 
ary Stationary Engines in design, ma- 
terialand workmanship. Highly efficient 
because of light weight, higher speed, 
reduced friction and lowered operating 
cost. 4H. P. weighs only 190 Ibs.; P. 
820 Ibs. 4-Cy 4to20H.P. Th 
ernor regulates fuel consumption 
and power in proportin to 
load. Ideal for electric 
lighting plants, and other 
uses requiring very 
power. Used very success- 
fully as power drive 
on movable machines 
a Schebler Carburetor, 
\} Friction Clutch Pul- 
ley and Circulating 
Water Cooling System. 
Cushman Motor Works 
684 North 21st St., Lincoln. Neb. 
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Unmatched Speed 
No Vibration 


eed that vane away, from all 
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The Gost 2-Cylinder 


ROWBOAT MOTOR 


Last season’s record proved its mettle. Abso- 
lutely d dependable - easy to start - reverses by 
pressing b >utton. 
The Bo Wi inning Racer Type 
The Kob 2 op acy rt - that’s 
thet of : 
ced, ‘rowbos 
for tie. catalog. Actives, 


oban Mfg. 





Agents W 
» eco St., 























RUN THIS ENGINE 
for 30 DAYS FREE 


it Kerosene ane ry panera 
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GRAY MOTORS; . 





50 leading Boat Builders have joined the Gray Motor 
‘iompany in issuing a catalog showing the specialty of 
each. It tells where you can buy any kind of a boat 
from a $125 complete fishing launch to a $2500 mahogany 
finished express launch equipped with self-starting 
6-cyl., 4-cycle Gray motor. Write for this big catalog 
today free. Also @ray show 
ing full lineof 2 and ¢ cycle marine motors, so upwards, 


One to six cylinde 
130) Gray Motor Bidg., DETROIT, MICH. 





GRAY MOTOR CO., 
Alcohol Motive Power 


Wonderfully simple mechanism. 
Finest construction, improved roller 
bearing. 1915 model. No electricity 
or wiring 
Price $15, cash with order. 
The Lake Breeze Motor 
108 No. Jefferson Street Chicago 
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about patriotism: I think that misplaced 
patriotism is a nuisance, but I also think 
there is a sense in which patriotism is 
very It is a human thing and 
so, of course, it has its drawbacks: it is 
also something for which millions of hu- 
beings died, and 
probably a good deal in it. 

certain celebrated remark, all people have 


necessary. 


man have so there is 


To modify a 


not been fools always. 

It seems to me that there are two sides 
to patriotism as one usually meets it: the 
patriotism which means for one’s 
country, and the patriotism which means 
dislike of other peoples’ countries. I think 
the kind is a and its 
possessors fools. The may, of 
able men, lawyers, 


love 


second nuisance, 
fools 
great 
writers, or great scientific men, 
indisputably 
who impressed you as being 
That is the kind of 
foolishness I mean. I believe myself that 
this peculiar and deceptive kind of fool- 
ishness is due merely to a lack of a cor- 
rect sense of proportion, which accounts 
for the fact that there are really 
politicians who take themselves seriously. 
Probably all differ from one another 
in our sense of proportion, but feel 
instinctively that the differences should 
be kept within certain limits. say 
that music is a greater art than painting, 
and while you may not I don’t sup- 
pose you would think it a necessary con- 
sequence of that statement that I am a 
fool. But if I said that ragtime was the 
greatest musical form yet 
would, I sincerely 
fool. A patriot may, 
be a fool. 

I, for am an 
there Irish 
which attract me immensely ; 
no desire to force them on the 
I want to keep them: I shouldn't 
like to them die out; but I don’t 
clamor for them to be made universal. I 


course, be very 
merchants, 
But have 


clever people 


you never met 


fundamentally fools? 


clever 


we 
we 


I may 


agree, 


created, you 


hope, consider me a 


in this limited sense, 


Irishman, and 
characteristics 
but I have 
rest of the 


instance, 


are certain 


world. 


see 





don’t want to turn Englishmen into Irish- 


men. The Englishman as he is, with all | 
jhis objectionable self-complacency, inter- | 
jests and amuses me enormously. And it 


his desirable qualities are dif- | 
from of the Irishman, that 
I want him to go on existing. I should | 
like to emphasize that, because I think it 
an important argument for the desirabil- 
ity of patriotism. 

We should be patriotic, 
the excellencies of our 


those 


of 
own 


in the sense 
insisting on 


countries, because a number of different 
good things is what the world wants. 
Truth is many-sided, and we want a lot 
of different points of view. We want to 
keep in the world the French view of 
things, the German view, the Russian 
view, and all the other views. We want 


distinct nationalities and distinct national | 
We want to encourage in | 
the whole world the same diversity that 
we encourage in any country. We 
don’t want Joseph Conrad to write like 
Charles Dickens, and we don’t want either 
of them to write like William Shakes- | 
peare. They are valuable not only be-| 
cause they write good stuff, but because | 
they write different stuff. A second-rate 
man imitating Shakespeare is not produc- 
ing anything very valuable, but a second- | 
rate man writing something quite differ- 
ent from Shakespeare is probably produc- 
ing something worth while. 


characteristics. 


one 


| 


A Medai for the Inventor of Invar 
HE city of Philadelphia, acting on the | 
recommendation of the Franklin Insti- | 

tute, Philadelphia, Va., has awarded the | 

John Scott Legacy Medal and premium to | 

Charles Edward Guillaume of Sevres, | 

France, for his alloy invar. This alloy | 

contains approximately 63.8 per cent iron | 

and 36.2 per cent nickel, and is charac: | 
terized by possessing an extremely small | 
coetlicient of linear expansion, about | 
€.0000004 per deg. Cent. Within the limits | 
temperature change, its | 
proportional to | 





of atmospheric 
expansion is very exactly 
the temperature. It has a modulus of | 
elasticity of about two thirds that of steel, | 
and its hardness is greater than that of | 
hard brass. Invar has found a wide ap- 
plication in metrology and horology. In 
the former, it is particularly useful for 
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Fownes Bros. & Co. Buitoince 
119 West 40°" St 











ace Floors in this Buil are Now Dust- 
proof and Wearproof through the Use of Lapidolith 


Lapidolith is the liquid chemical hardener and dustproofer. 

It combines with the lime in concrete, and makes con- 
crete floors five times as wear resisting (Bauschinger Test) 
and eight times as impermeable to water. 

The Microscope shows that Lapidolith fuses the lime and 
causes it to more firmly bind the sand in concrete, thus 
forming a substance which is as hard as granite. 

Old concrete floors are made as good as new and new 
floors are insured against dusting and wear by Lapidolith. 

We hold testimonials from the ag concerns : 

Ford Motor Company, Philadel, Pa. 
Beech-Nut Packing Com > patchaste, N. Y. 
Peter Doelger Brewery, New York 
Alleghany Steel Works, Patsbucek, Pa. 
Fair' lorse Company, Baltimore, Md. 
Hoboken Land Improvement Company, Hoboken, N. J. 
Seel Grocery stinghowrs Rochester, N. Y. 
Canadian W: , Hamilton, Canada. 
Fleisch Mfg. C Peekskill-on-Hudson, N. Y. 
Heard National Bank Building, Jacksonville, Fla. 
And many others. 

Write for Book of Testimonials, Sample of Concrete hardened or a Sample 

of Lapidolith with concrete block for your own test 




















L. SONNEBORN SONS, Inc., 263 Pearl Se. | How York, N. Y. 
ddress correspondence to Dept. 



































HO “should worry” 


You, if you expect to 








How Many Hides © 
Has A Cow? 


the one you own is up- 
holstered in coated ‘‘split 
leather’ that is rotting 
and splitting, and giving 
your car a generally dis- 
reputable appearance. 
A real cow only grows one hide,—too thick for up- 
holstery ,—suitable only for shoe soles, belting, ete. 

To produce genuine grain leather upholstery 24 to 34 
of this thickness is split away. 

To save the by-product, some manufacturers split it 
into two or more thin sheets, coat and emboss it to make 
it look like grain leather. 

Hence 24 to 3 of all leather upholstery is coated splits. 









MOTOR QUALITY 


For Automobiles 


CRAFTSMAN QUALITY 


For Furniture 





eu 8 Pat ore 


Is Guaranteed Superior to Coated Splits 


It is coated and embossed the same way, but with much more coat 
ing, and the backing is afabric twice as strong as the average split. 
America’s largest automobile manufacturers have used it on hun- 
dreds of thousands of cars with entire satisfaction and better service 
than they formerly got from splits. 


In selecting a car, choose one of the many now using it. 


Small Sample Craftsman Quality Free 
or a Piece 18' x 25", Postpaid, 50Oc. 


McCreery & Co., Pittsburgh: J. & E 
Stix-Baer-Fuller Co., St. Louis; The 
Washington, D. C.; Stewart & Co 


It is on sale by John Wanamaker, Philadelphia 

Phillips, Pittsburgh; John Shiilito Co., Cincinnati 
Palais Royal, Washington, D. C.; Bedell & Co 
Baltimore, Md.; T. Eaton & Co., Ltd., Toronto and Winnipeg; Du Pont Fabrikeid ©* 
90 West Street, New York; Davison-Paxon-Stokes Co., Atlanta, Ga.; D. N. & BE. Walter 
& Co., San Francisco, Los Angeles, Seattle, and Portland; Henry B, Day Co 


Los 


Angeles, and upholstery dealers generally 





DU PONT FABRIKOID COMPANY, Wilmington, Dei. 


CANADIAN BRANCH: Toronto, Ontario 





buy an automobile, or if 
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it | Through all these m~ny years Regal 18 
Cars have been distinguished for H 

All sturdy and enduring construction. } 


To-day, these qualities are more than 
ever embodied in each model—in every 
car that leaves our Factory. 
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Surely among these Three Regals is 
one suited to your needs. 








A Light “Four” at........... $ 650 | 
A Standard “Four” at........ 
| A“V”" Type “Eight” at. .. 
| 
| 
| 
| 





Trry-yor ve 
dhe 


All are amply powered—moderately priced 
completely equipped electric starting and 
lighting included 

All models comfortably roomy—with full 

stream line bodies. and crown fenders 
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REGAL MOTOR CAR COMPANY 


684 Piquette Avenue 
DETROIT, MICH 
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RANERE The True Everbearing RASPBERRY 


Bears the first year, ripens 
Northern New York Jane 10th, and continues to B Pram quantities of A, 
crimson, luscious berries every day all summer until frosts. Rich, su with 
full raspberry flavor; firm texture, keep in good condition long atte: or Peking 
Ktugged constitution. Grows everywhere. Yields as high_as $800 per acre. 
A small patch is a sure source of inc ome wand supply of rici sugary berries. 
Oct. 24, 1914, 3 ships were getting 75c. per at. 
Our 1915 ¢€ ‘atalog includes Nut Culture, Fruits, Roses, “Shrubs, etc., PREE 
GLEN BROS., Inc., Glenwood Nursery, 1746 Main St., Rochester, N.Y 











Make your Push 
Button an Office 
Telephone for $8.75 


Use the same wires, the same bell or buzzer, the 
same batteries. Just get these two simple little 
Western Electric Inter-phones, and 
hook them onto the buzzer wires—one at your 
desk, the other near the buzzer. 















You can then telephone for what you want and get 
your answer on the instant, without having the office 
boy or clerk waste his time in coming for your mes- 
sage. This simple arrangement saves time at both 
ends of the line. Most convenient, and stops the 
confusion of running back and forth. 


We Will Send on Approval 
Western Electric Company 


Manufacturers of the 2,500,000 “Bell” Telephones 
463 West Street, New York 
500 S. Clinton Street, Chicago 












We will ship you these 
Inter-phones by parcel 
post, all ready to con- 
nect, on receipt of $8.75. 
Your money back if not 
satisfied, For full par- 
ticulars and directions 
for attaching these 
Inter-phones, write for 
Booklet No, 47 -AG. 
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| secondary standards of length, and in the | 
| latter it is employed for pendulum rods, 


| compensating devices for torsion pendu- 


lums and balance wheels correcting the 
secondary error of temperature in chro- 
nometers. Dr. Guillaume has done a large 
amount of research work in connection 
with iron-nickel alloys, in the course "| 


which he also discovered platinite. 


| Producing the Effective Tempera- 


ture of the Sun 
By Our Berlin Correspondent 


pose .E enormous strides have bee n| 
| made lately in the production of ex- 


|} mined by 
|Cent., is the 


tremely low temperatures, resulting in 
some most valuable discoveries in the field 
of science and engineering, high tempera- 
ture work has been relatively less suc- 
cessful, in spite of the very seimeetent | 
results likely to be derived in this connec- 
tion In fact, until very recent times, 
the temperatures of many of our usual 
sources of light, such as carbon filaments 
and are lamp craters, could not be gaged 
with even a fair degree of approximation. 

In an address delivered before the So- 
ciety of National Culture not long ago, 
Dr. Otto Lummer, the well-known physic- 
ist of Breslau University, 
to the fact that the temperature of the 
erater of arc lamps, as deter- 

himself, viz., about 4,500 deg 
highest terrestrial tempera- 
ture so far realized. Whereas in the case 
of terrestrial illuminants the actual tem 


drew attention 


positive 


| perature can be gaged, we must be satis 


fied with determining the effective tem 
peratures of celestial bodies. Supposing 
the sun to radiate like a “black” body, 
perfectly absorbing any 
radiation of any wave-length 
whatsover, its “effective” or “black” tem-| 
perature can be determined from the sum | 


that is, a body 
incident 


| total of radiation sent to the earth (solar 


leconstant), the 


figure thus found being 
about 6.000 deg. Cent. } 

Now, Dr. Lummer, in the course of his| 
recent work, has succeeded not only in 
exceeding | 

In this 
the fact 


reaching, but in considerably 
this effective sun temperature. 
connection he was guided by 


| brought out by his previous experiments, 





that the temperature of the two craters of 
lamp burning in the open atmos- 
driven beyond a maxi- 
this tem- 


an are 
phere cannot be 
mum figure (4,500 deg. Cent.), 
perature thus being constant within wide 
limits of current intensity and are length. 

The constancy of this temperature could 
be due to the carbon’s reaching either its 
melting or its boiling point. Dr. Lummer 
having yet then been unable to melt the 
earbon of arc lamps, and the melting of 
carbon at ordinary pressures being con- | 
sidered unfeasible, he could not but con- 
clude that the temperature observed was 
the boiling point. Experiments made to 
ascertain this, however, brought out the 
fact that the carbon was actually reduced 
to a liquid condition, and after separating | 
the liquid from the solid phase and inves- | 
tigating at several degrees of vacuum the 
solid part of the evaporating crater, jt =o 
regular drop in the temperature of Pre 
crater was observed with decreasing pres- 
sures. Dr. Lummer then proceeded to 
undertake a series of tests at increased | 
pressures, when pure carbon are lamps} 
were found to form nothing like station- | 


ury ares with large craters corresponding | 


to the current intensity. Special means, 


|of which details cannot yet be published, 


| had therefore to be devised in order to 





produce a true, stationary are with crater 
corresponding to the in- 
In fact, Dr. Lummer 
regular in- 


temperatures 
crease in pressure. 
succeeded in ascertaining a 
crease in temperature, with rising pres- 
sures, a surface brightness about eighteen 
times the normal figure being reached at 
about 20 atmospheres, corresponding with 
a temperature of about 7,800 deg. Cent. 

Temperatures exceeding by about 3,000 
deg. Cent. the so far highest terrestrial 
temperature (4,500 deg. Cent.), were thus 
for the first time produced in the labora 
tory. Whether still higher temperatures 
can be obtained in this way obviously de 
pends on the possibility of producing true 
are at even greater pressures. 


| veulle daily Weighs it 





It is expected that “high pressure’ arc 
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LATHES AND SMALL TOOLS 
“STAR” iitechmene 
rower LATHES 


Suitable for fine accurate work 
in the repair shop, garage, tool 
foom and machine 
Send for Catalogue B 
SENECA FALLS MFG. CO., 
695 bg Street 
Seneca Falls, N. Y. .ULS.A, 


Friction Disk Drill 


FOR LIGHT WORK 


Has These Great Advantages. 
The speed can be instantly changed from 0 to 1600 
without stopping or shifting belts. Power applied can 
»¢ graduated to drive, with equal safety, the smallest 
or largest drills within its range —a wonderful economy 
in time and great saving in drill breakage 


Send for Drill Catalogue 


W. F. & Jno. Barnes Company 


___ Established 1872 
1999 Ruby Street Rockford, Illinois 


The Elkins Saw Filer and Clamp 


is a useful tool in every carpenter's shop. It holds and files a 
saw to perfection. Is vB roy in itself. Always ready for use. 
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It » light, strong and durable, 
with no loose parts to get lost ¢ 
or out of order 


A. J. WILKINSON & CO. 
Machinery and Tools 
184 Washington Street, Boston, Mass. 


agg except circu- 


_ $2. 50 














LET THIS “RED DEVIL” 
CUT YOUR CIRCLES 


The only practical glass cutter made for cutting full 
cireles, half circles or curves in any kind of glass. 

At your dealer or from us for $1.25, and booklet of 40 
other styles 


SMITH & HEMENWAY CO., Inc. 155 Chambers St., New York City 











GROBET SWISS FILES 


Are the standard of excellence in 
files, and have been for over 100 
years. We send postpaid as an in- 
troducer 48 files especially adapted 
for tool makers and machinists on 


“pt of $5.00, This is a chance to get a set of 


illes you'll appreciate and we'll get future orders. 


MONTGOMERY & CO. 
109 Fulton Street 


New York City 


OUR BIGGEST 
LATHE VALUE. 
16-inc “ Lathe with 6- 
foot bed, $252.00; other 
sizes at proportionately 
low prices. Every lathe 
guaranteed, Buy your 
lathe from as and save 
$50.00 or more. Machin- 
ery Catalog No. 70S138 
sent free ° OEBUCK 
SEARS, 
AND ton ‘Chicago 


SMITH HAND BATCH MIXER 
$120.00 








Capa 24g cu. ft. mixed concrete to 35 eu 
} ble 























and easy to operate “conomical f Dn 

scattered concrete jobs Run it over form® 

and discharge into place. 

Send for 40 page — BOOK “First 
n Conerete rk’ and Smith 


fond” Mixer Folder Ne 1 
THE T. L. SMITH CO. 


1167 Thirty - Second Street « 
MILWAUKEE - WIS. 


You May Crowd a CRESCENT JOINER 


to the limit of expacity 
and the machine wil! do 
work just as smoothly 
as though you had not 
crowded ft at all. Built 
Send for catalog telling 






Planers and 
Swing Saws, torers, Disk rm rind- 
ers, Variety Weed Workers, 


| THE CRESCENT MACHINE CO., 230 Main St., Leetonia, Ohio 








WELL? ?xvs* WELL 
Own a machine of your own or easy 


terms. Many styles and sizes for a pot 
Write for Circular. 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 








SAVE TOOL TEMPER | 


Cleveland Grindstones are genu- 
ine standard Berea and Huron 
stones, the sharpest cutting and 
smoothest wearing grits. Used 
by a large percentage of mechan- 
ies, machinists and industrial 
schools. We supply 


Cleveland Grindstones 


in a variety of grits, each carefully selected by our 
expert graders of 50 years’ experience. No soft or 
flint spots We are largest producers and guar- 
Write for illustrated catalog. 





Keystone Model 


aptee satisfaction 


THE CLEVELAND STONE CO. + 








1129 Leader-News Building CLEVELAND, OHIO 
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What 

the 
Carpenter 
Said 


About 


ow 


He preferred them because he knew 
they were backed up by over eighty 
years’ experience in cutting edge 
tools, and were guaranteed. 
“‘Experience,"’ said he “‘is a great teacher in 
tool making. The SIMON DS SAW has the 
spring and hang that makes cutting easy. 
You just guide it. The steel is Simonds- 
made and Simonds-tempered so the set is 
fast. Teeth hoid their sharp, true edge and 
cut clean. Saw does not bind or scrape and 
requires little sharpening. Does not tire 
at the end of the day.”’ 
“If you want saws that cut like diamonds 
Ask for saws that are branded SIMON DS” 


If your dealer can’t supply you with a 
SIMONDS SAW, we will. 


Sentd for our booklet. 


SIMONDS MANUFACTURING CO. 
Fitchburg, Mass. 


5 Factories 11 Branches 











The Eight Cylinder 140 Horse Power 


Sturtevant 


(rec. CaN. Pat. orr.) 


AERONAUTICAL MOTOR 


is the most powerful engine in this country that 
has been thoroughly perfected and tried out. 
Because of its extremely compact design it occupies no 
more space in a machine than other 90 H. P. motors of 
the same type. 

Sturtevant aeronautical motors embody the latest Euro- 
pean practice 

Used by the U. S. Army and Navy and all the leading 
aeroplane manufacturers 

Built by the largest concern in the country manufactur- 
ing aeronautical motors 


Prompt Deliveries in Any Quantity 
Complete Specifications on Request 


B. F. Sturtevant Company 
Hyde Park Boston, Mass. 
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ELECTRIC LIGHTING FOR AMATEURS 
How a small and simple experimental installation can 
be set up at home. Scientific American Supplement 
1551. Price 10 cents. For sale by Munn & Co., 


Inc., and all newsdealers. 











Garter 


Sips 
Holds Your Sock Smooth as Your Skin 


Men who wear the better things for 
the satisfaction they afford, buy the 
silk Boston Garter at 50 cents. 


GEORGE FROST CO., MAKERS. BOSTON 
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cially suitable form, wil! play an impor- 
tant part in the art of illumination, allow- 
ing, as they do, the radiation of an enor- 
mous amount of light from a relatively 
small surface. It is also hoped that this 
lamp may prove more economical than 
any other source of artificial light. 
Though comprehensive experiments will 
still have to be made in this connection, 
there is every reason to suppose that 
craters heated up to sun temperature will 
give out a light similar to real sunshine, 
that is, some sort of “artificial sun light.” 
The possibility of using the new lamp for 
therapeutical purposes, e. g., for produc- 
ing greater amounts of ultra-violet rays 
than have so far been feasible, will like- 
wise be investigated in the further course 
of these promising experiments. 


|clany” when manufactured in a commer 


World’s Largest Soup Kitchen 
HE Brussels soup kitchen organized 
by the London Commission for Relief 





| is now undoubtedly the very largest in 


the world. Nearly 50,000 people entirely 
destitute wait in the “bread lines” every 
day, and over 6,000 gallons of soup and 
4,000 kilogrammes of bread are daily dis- 
tributed to them. Unlike the “bread lines” 
I have seen in America, these are all peo- 
ple of one nationality, and all with a com- 
mon and undeserved misfortune. Some 
|are transients, it is true, but the large 
majority are people of Brussels. As one 
of the canteen directors said: 

“They are of all classes, but we know 
none of them save by number, because no 


matter what their station or the extent | 


ot their misfortune, they still have l'amour 
propre, and many of them if they were 
compelled to write their names on coupons | 
when they get the soup would rather} 
starve than take it.” 

The soup for those pitiful flotsam and | 
jetsam of war is all prepared in the large | 
storehouse of the International Express | 


Company Van Gand. More than 100 peo-| 


ple are engaged in this work. Among 
them are former chefs of some of the lead- 
ing hotels of Brussels, who give directions 
as to the kind and quality of the soup, its 
ingredients, and their proportions. Under 
them are those who clean the vegetables— 
potatoes, carrots, beans, etc.—and prepare 
the meat. This entire staff is composed of 
volunteers, except the chefs, who receive 
at the most half a crown a day. 

From three o'clock in the morning, when 
the cooking of the first 5,000 gallons of 
soup is started, the scene in the circus-like 
storehouse of the Express Company is 
one of tremendous activity, with the mov- 
ing figures of the 100 white-clad chefs, the 
fires ablaze under scores of immense caul- 
drons—all dimly seen through the shift- 
ing clouds of pungent steam rising from 
the boiling soup. 

When the soup is cooked it is sent, un- 
der the seals of the Commission and under 
the protection of the American flag, in 
large lorries to the twenty-one canteens, 
seattered all over Brussels. These can- 
teens were formerly schools, dance halls, 
Turkish baths, ete. During the morning, 
wherever one goes, women and children 
may be seen coming and going with pitch- 
|ers of steaming soup and their ration of 
| bread under their arms. 

While Brussels is being fed, the 100 
| trained hands at the soup kitchen start 
| preparing vegetables and meat for the 
|next day. It keeps them busy. On De- 
| cember 24 the staff had to prepare for 
| Christmas—which was a normal day so 
| far as this work is concerned, although 
|the director told me rather pathetically 
that he was trying to make “une soupe de 
fete’—the following: 1,000 pounds of 
potatoes, 1,800 pounds of meat, 2,400 
pounds of celery and carrots, 1,000 pounds 
of onions, 1,000 pounds of South Carolina 
rice, and 1,000 pounds of noodles made 
from American flour.—The London Daily 
Telegraph. 


Caffeine Free Coffee 
} AFFEINE, the alkaloid which causes 
the stimulating effect of coffee and tea 
upon the heart and nerves, constitutes 
about half of one per cent of the weight 
of the coffee bean. In the usual process 
for producing caffeine-free coffee, the caf- 




















329 
by Mr. Mennen 
Mennen’s Shaving Cream was offered to men only after 
three years of careful experimenting. It is radically different 
in composition from the dry soaps still so widely used— 

shaving sticks, powders, cakes, etc. 
Because of its particular properties, Mennen’s Shaving Cream 
really softens the beard without the objectionable “rubbing 
in;” makes relathering unnecessary; and, because it con- 
tains no “free” caustic, it does not smart or irritate the face. 
In addition, a large percentage of glycerin is present, giving 
the skin that soft, velvety feel. 
Mennen’s cuts the time of shaving in half and eliminates the 
torture so many men experience. You can shave comfort- 
ably even with a dull razor. 
We include with every tube an interesting little folder, ex- 
plaining the quickest and easiest way to shave. We ask 
you to follow these directions; you will then see why tens 
of thousands of men already prefer this preparation to all 
others. 
(Signed) : 
NOTE: Wrap up a dime, mail it with your name and ad- 
dress and we will send a medium size tube so that you 
can prove these statements. At the same time we will send, 
free, a trial can of Mennen’s Talcum for Men, which is a 
neutral tint and does not show on the face. It is very 
desirable for after-shaving. (e 
Manvractuaes 6y wy 
GeaHara Mennen CHemicar Ca. 
LasoraTories, 1704 Orance STREET —- 
Newark AUS.a 






































In the Authors’ Box 


By James Montgomery Flagg 


you can easily “place” JUDGE’S readers by the kind of writers of 
real humor and the distinctively skilful artists whom our readers 
choose—by paying $5 per year—to entertain them; these, for example: 


Frank Godwin 
W. D. Goldbeck 
Paul Goold 
Gordon Grant 


T. S. Allen 

Ralph Barton 
Enoch Booles 
W. Smithson 


Robert Mountsier 
Tom P. Morgan 
Wilbur D. Nesbit 


John Kendrick Bangs 
Berton Braley 
Arthur Chapman 


Joe Cone Francis X. Oswald 
Edmund Vance Ethel Peyser Broadhead D. Gross 
Cooke Grantland Rice George Carlson Grant E. Hamilton 


Albert Hencke 
Garth Jones 
Will Kemble 


Lee Shippey Stuart Davis 
Maurice Switzer Louis Fancher 
Charles Hanson L, Fellows 


Homer Croy 
George Fitch 
Lynette Freemire 


Strickland Gillilan Towne F. L. Fithian C. W. Kahbles 
Ida Husted Harper Artemas Ward James Montgomery Rudolph Keppler 
Oreola W. Haskell Utting Flagg Donald McKee 
Minna Irving J. A. Waldron E. Flohri Mary Lane 
Tudor Jenks Carolyn Wells Laura Foster McMillan 
Burges Johnson A. T. Merrick 
ane on With regular contributors like these it is only Barkindale Rogers 
- : natural that editions of 150,000 os eienge 
S. E. Kiser should be regularly required. id 

Ray Rohn 


Wm. J. Lampton 
Charles A. Leedy 
Douglas Mallock 
Walt Mason 

Kate Masterson 
Max Merryman 
Chas. Andrew Merz 


Charles Sarka 
Sanford Tousey 

P. Van Buren 
Hamilton Williams 
Charles Wright 
Crawford Young 
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The Happy Medium 


225 Fifth Avenue New York 
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What would you do if 
you were a cultivated 
well-bred society girl and 
had lived a luxurious and 
sheltered life and found 
yourself suddenly with- 
out means and without 
hopes? 


Talented as Mrs. Josephine Das- 
kam Bacon is as a writer, she has 
never done any work more 
remarkable or more stirringly 
romantic than this novel en- 
titled “Open Market.” It will be 
widely talked about. No one 
should miss it. It begins in the 
April 10th issue of 


Collier's 


THE NATIONAL WEEKLY 
416 West 13th St., New York City 








METAL-WORKING 


\ selected list of practical books 


of metal-working, including die 


ing, drop forging, tool 


treating on the various branches 
work, hardening and temper- 
making, lathe work, 


machine shop practice, ete. 








Dies: Their Construction and Use for 


the Modern Working of Sheet Metals 


By JOSEPH V.WOODWORTH. 64%x9% 

Cloth 384 pages, 505 illustrations. Price 

$3.00 
© A practical work on the design, construction 
and use of dies, punches, tools, fixtures and 
devices for the press working of metals. together 
with the manner in which they should be used 
in the power press for the cheap and rapid pro 
duction of sheet metal parts and articles 


Punches, Dies and Tools for 


Manufacturing in Presses 
By JOSEPH V. WOODWORTH, M y 
iy x 9} Cloth 483 pages, 702 illus 
trations. Price, $4.00 
© This volume might well be termed an en- 
cyclopedia of die-making. punch-making die- 
sinking, sheet metal working. and making of 
special tools, sub-presses, devices and mechani- 
cal combinations for piercing, punching, cutting 
bending, forming, drawing, compressing, apd 
assembling sheet metal parts and also articTes 
of other materials in machine tools 


Drop Forging, Die Sinking and 
Machine Forming of Steel 
By JOSEPH V. WOODWORTH 6% x 
9% Cloth 341 pages, 304 illustrations 
Price, $2.50 
* A complete practical treatise on the hot and 
cold machine forming of steel and iron into 
finished shapes, together with the tools, dies 
and machinery involved in the manufacture of 
duplicate forgings and interchangeable hot and 
cold pressed parts from bar and sheet metal 


American Tool Making and 
Interchangeable Manufacturing 


By JOSEPH V. WOODWORTH. 6x 9. 

Cloth 535 pages, 601 illustrations. Price 

$4.00 
* A complete treatise on the design, construc- 
tion. use and installation of tools, jigs, fixtures 
devices, special appliances, sheet metal working 
processes, automatic mechanisms and labor- 
saving contrivances, together with their use in 
the lathe, milling machine, turret lathe, screw 
machine, boring mill, power press, drill, sub- 
press, drop hammer, etc.. for the working of 
metals and the production of interchangeable 
machine parts 


Machine Shop Tools and 
Shop Practice 


By WILLIAM H VAN DERVOORT 

M.E. 64% x 9% Cloth 552 pages, 672 

illustrations Price. $3.00 
© This work describes in detail the construc- 
tion, operation and manipulation of both hand 
and machine tools. Includes chapters on filing 
fitting and scraping surfaces; drills, reamers 
taps and dies; lathe and lathe tools; planers 
and shapers and their tools; milling machines 
and cutters: gear cutters and gear cutting; 
drilling machines and drill work; grinding 
machines and their work; hardening and tem- 
pering gearing belting and transmission 
machinery; useful tables and data 


Hardening, Tempering, Annealing 
and Forging of Steel 


By JOSEPH V. WOODWORTH. 6% x 

91, Cloth 288 pages, 20! illustrations 

Price, $2.50 
© Treats clearly and concisely all modern pro- 
cesses for the heating, annealing. forging, weld- 
ing, hardening, tempering and case-hardening 
of steel. making it a work of great value to 
tool makers and metal-working mechanics in 
general Special directions are given for the 
successful hardening and tempering of steel 
tools of every description, also methods for the 
treatment of special brands of steel 


Steel 
Its Selection, Annealing, Hardening and Tempering 
By E. R. MARKHAM. 5% x7. Cloth 
396 pages, 168 illustrations. Price, $2.50 
© Gives comprehensive and specific instructions 
on the methods of hardening a large number of 
tools All kinds of annealing and muffle fur- 
naces, blast ovens, open flames, and the use of 
the lead and cyanide baths are fully described. 
Case-hardening and pack hardening are treated 
in a comprehensive manner. A standard work 
by an acknowledged authority 


Modern American Lathe Practice 


By OSCAR E. PERRIGO, M. E. 6% x 
94 Cloth 24 pages, 314 illustrations 
Price, $2.50 
* Describes and illustrates the very latest and 
best practice in lathe and b sringemill operations 
as well as the history, design, construction and 
classification of these important classes of 
machine tools* 

















WE FORWARD THESE BOOKS 


POSTPAID UPON RECEIPT OF 


THE ADVERTISED PRICES 


ARE YOU INTERESTED IN SCIENTIFIC AND TECHNICAL BOOKS? IF SO, 
WRITE FOR OUR CATALOGUE WHICH WE MAIL FREE ON REQUEST. 


MUNN & CO., Inc., Publishers, 


233 Broadway, New York, N. Y. 
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~ SPECIAL MACHINERY 





NOVELTIES & PATENTED ARTICLES 


MANUFACTURED BY CONTRACT. PUNCHING DIES 


LIGHT AUTOMOBILE STAMPINGS 
& KONIGSLOW STAMPING & TOOL WORKS, CLEVELAND, 0 





Models and Experimental Work | 


INVENTIONS DEVELOPED 
SPECIAL MACHINERY . 


E. V. BAILL ARD co., 24 Frankfort § St., N.Y. 


ELECTRICAL AND MECHANICAL DEVICES 
BUILT TO ORDER 
ge oe re 


MASON’S NEW PAT. WHIP HOISTS 


gave expense and liability incident to elevators. Adop- 
ted by principal storehouses in New York and Boston 





Manufactured by VOLNEY W. MASON & CO., Inc. | 


Providence, R. 1., U.S. A. 

MEOHANICAL 
SUPPLIES AND MATERIAL 
of all kinds 
EXPERIMENTAL AND” 
LIGHT MAC WINE WORK 





te order 
122 MILK STREET. BOSTON 


MODEL, EXPERIMENTAL 
and DEVELOPMENT WORK 


Spe n Clock and Ir strume ~y conten 
Staff 


LockWwooD & ‘ALMQUIST, Inc., 12 East 19th ‘St, N.Y. City 


MODEL MAKING 


Clock movements, spring motors and parts 
manufactured Fine die and tool work 


LUX LLOCK CO., Inc., Waterbury, Conn. 
MANUFACTURING 


WE HAVE FACILITIES FOR THE MANUFACTURE OF 


Specie eet in Both Metal ond Wood 


EXPERIMENTAL and Medel 


t p wk ecteee 


iain Mg Works 


136-140 West 52d St. Phone, Columbus 5351 


Year Book of 
Wireless Telegraphy 


Contains a yearly record of the progress of wireless 
telegraphy the regulations of the International 
Convention; the radio laws of all countries; com- 
plete list of ship and shore stations throughout the 
world, their call letters, wave-lengths, range and 
hours of service: articles by the greatest authorities 
on vital questions; the Articles of the International 
Convention on Safety of Life at Sea; application of 
wireless tothe mercantile marine; the technical situ- 
ation of radiotelephony—in fact, everything YOU 
haven't been able to find out elsewhere, including | 
the wireless map of the world Published at $1.00 


FOR A SHORT TIME ONLY YOU MAY FREE 
SECURE THIS GREAT 745-PAGE BOOK 


With a Year’s Subscription to 


THE WIRELESS AGE 


at the regular subscription rate of $1.50 


« Canadian Postage 50c. extra. Foreign Postage Tic. extra 


This is the only magazine devoted exclusively to | 
the progress of radio communication Every issue | 


gives valuable and interesting information on the 
advance of wireless 


A TRIAL SUBSCRIPTION 


If you are not now a reader send 25 cents for a 


trial three months’ subscription 


MARCONI PUBLISHING CORPORATION 
452 Fourth Avenue New York 


The Proper 
Private School 


for your children is perhaps the 
most important choice you have 
to make. You need the best guide 
in existence and that undoubtedly 
you will find every month in the 


Educational Directory 


of 
Harper’s Magazine 


for it is in Harper's Magazine that you 
find the announcements of more 
Private and preparatory schools and 
colleges than in any other publica- 
tion—the widest, the best, and the 
most dependable selection. 


Would you i like to have your own 
, 

child go t h sith children whose 

Parents Harper's Magazine? 
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| feine is extracted by volatile solvents, such | 
as alcohol and benzol, after the cellular | 
| tissue of the coffee bean has been softened | 
by steaming and the caffeine salts have | 
been decomposed by means of acids or 
This process is applicable only to | 
raw coffee. Analyses of the product show | 
| that at least one sixth part of the ingredi- | 
| ents which give coffee its flavor and aroma | 
|are removed with the caffeine. Dr. R. 
| Ditmar states, in Die Umschau, that L. 


bases. 


| Klein has patented a new process by 
| which the 
| pletely extracted with little loss of the 
flavoring and aromatic ingredients. Raw | 


caffeine can be almost com- 


| coffee is mixed and stirred, under pres- | 
| sure, with slaked lime and soda. The stir- 
———— | ring is continued while the mass is grad- 
ually heated to 200 deg. Cent. (392 deg. 
Fahr.) and kept at that temperature until 
the coffee beans begin to swell. The coffee 
is then transferred to an apparatus in| 
which it is first dried and then heated to} 
about 160 deg. Cent. (320 deg. Fahr.), so 
that it is partially roasted. 





Engineering Openings in Russia 
Tv British Consul-General at Moscow 
has forwarded a report received from a 
reliable source in regard to the machinery 
import trade of Russia, which contains a 
list of various classes of machinery which 
have hitherto been imported from vari- 
ous Continental countries, but which it is 
considered might now be replaced by 
British manufactures. It is stated that 
about fifteen years ago German machin- 
ery makers sent to Russia representatives 
who noted what had been supplied by 
| English firms, copied some of the advan- 
tages, and proceeded to remedy defects 
which were pointed out by users, with 
ithe result that in a short time machinery 
was delivered from Germany which met 
users’ requirements, and was delivered at 
Moscow at lower prices than English ma- 
chines. All classes of machinery enter- 
ing Russia have to pay duty by weight, | 
and while English makers, with few ex- 
ceptions, have practically ignored the réle 
that weight plays when duty is imposed 
j}upon it, the Germans have attached im- 
portance to it. In many machines there 
are heavy, rough cast-iron and other parts 
which could be made in Russia at a price | 
| which would considerably reduce the total 
cost of the machine to the purchaser de- 
livered at his mill or works. This is a 
phase in the machinery trade worthy of 
consideration by English producers of 
heavy, rough machinery who are desir- 
ous of entering the Russian market. With 
|the development of municipal institutions 
jin Russia it is asserted that there is a 
great field for contractors capable of in- | 
| stalling water works, gas works, electric | 
light and tramway plant, ete., but recent- 
ly German firms have invariably obtained 
}such contracts. 
| tributing to their success in this direction | 
lhas been the ready way in which the | 





One of the causes con- | 


German business houses have met pur- 
|chasers in regard to terms of payment, 
etc.; this has been possible owing to the 
fact that the interests of various Ger- 
man makers have been so interwoven that 
they could obtain financial support where 
an isolated English supplier would fail. | 
Moreover, whenever a big scheme has 
been under consideration, the German 
combines have had their representatives 
continually in touch with those who have | 
had the placing of the orders, and by con- | 
stantly assisting them, free of charge, to 
draw up specifications, these representa- | 
tives have succeeded in getting specified | 
just those classes, designs, models, and | 
sizes which could only be obtained from | 
German firms. British machinery manu- | 
facturers, who wish to obtain a share of | 
the Russian orders hitherto placed in Gert 
many, are urged to commence the neces. | 
sary propaganda at once, and not to w: ait | 
until the war has terminated. They} 
should prepare their circulars in the a 
sian language, and cause them to be dis- | 
tributed to likely customers through re- | 
The distribution of circu-| 
lars in a haphazard way will do little 
good; they should be sent out by arms | 
or individuals on the spot who mow! 
exactly who are the users of the machines 
| described. —Engineering, London. 


liable agents. 
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HE greatest amount of paid-for life 
insurance ever secured in a single year 
by any company in the world— 


$5 18,963,821 


was obtained during 1914 at the lowest 
expense-rate in its history by 


The Prudential 


STRENGTH OF 
GIBRALTAR 





Payments to policyholders were larger than 
ever before, $39,273,810.05 


THE PRUDENTIAL 
INSURANCE COMPANY OF AMERICA 


Incorporated under the laws of the State of New Jersey 


FORREST F. DRYDEN, President 


Home Orrice, NEWARK, New JERSEY 








Everybody is invited to visit the 
Prudential Exhibit on Life Insur- 
ance and PublicWelfare, Panama- 
Pacific Exposition, San Francisco. 




















The Only Patented 


Face Brick in America 


We have the only face brick whose dis- 
tinctiveness has been officially recognized 
by the government patent office. The pe- 
culiar texture makes each brick cast its own 


lights and shadows. This produces the 


wonderful blending qualities found only in 


GreendaleRug Brick 


By their use magnificent color combinations are 
afforded. These brick give any structure a re- 
finement, warmth and artistic individuality that 
unmistakably marks the architectural taste of the 
builder. They stand absolutely alone in their class. 
Greendale Rug Brick are designed to con- 


form to Nature's laws in the growth and formation of 
trees, plants and verdure in interwoven vertical lines. 





Write for special color sheet showing these 
bricks as they are, in the beauty of their actual 
colors, or ask your architect about them. 


Hocking Valley Products Company 
D. E. REAGAN, Pres. Cc. C. WALTERS, Sales Mer. 
COLUMBUS, OHIO 
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This never happens in an office 


where there is 


You can't point your finger at the 
other man, because we mean you—if 
you are still relaying your correspond- 
ence via the stenographer’s note-book 
and pencil. 

Every one of your employes who is 
dictating to a stenographer is wasting 
just that much of her time and there- 
fore just that much of your money. 


Don't have your stenographer write 


your letters twice—once in shorthand 


a Dictaphone 


again on the typewriter. Dictate to the 

Dictaphone. Get in line with genuine 

business efhciency. Small office or 

large office —one stenographer or fifty 
it fits in perfectly. 


Let us demonstrate the Dictaphone 
on your work in your own office. Reach 
for your telephone and call up the 
“Dictaphone”’ and make the appoint- 
ment. if you don't find that name 
in the book, write to the 


DIC TAPAVNE 


ACGISTERED 


Columbia Graphophone Co., 


Sole Distributors 


“Your Day's Work”—a book we should 
like to send you 


Suite 1415, Woolworth Bldg. 


New York City 


Stores in the principal cites 


dealers everywhere 


Pacific International Exposition. 


TET wre 








| The Zeppelin Raid on Paris 


Official dictating machine of the Panama 











Make Your Dollar Produce More 


in a New York City Hotel 


Per 
Day 


$2.50 
A pleasant room with 
private bath, facing 
large open court. 


(Not one room, but 
one hundred of them) 


Also attractive room 
without bath 





Per 


$3.00 


An excellent room with 
private bath, southern 
exposure, facing street. 


(Not one room, but 
eighty-seven of them) 


The restaurant prices 
are most moderate 


Per 


$1 50 Day 


Location 


One minute from five of the largest department stores 
Five minutes: walk from nineteen prin ipal theatre 


Withm a block of the Fifth Avenue shopping district 
F very line of transportation passes the doer 
Fifth Avenue ‘bus lines and principal surface lines 


F or convenience one 


THE HOTEL 


Everything new and modern 


The Hudson tubes across the street 

Elevated Railroad station across the street 

Subway station three minutes away 

Grand Central Station within seven minutes 
Pennsylvania Railroad Station just one block away 


ould ask no more, 


\ five million dollar hotel 


equipped to satisfy the most exac ting taste 


600 Rooms 


400 Baths 


All baggage transferred free to and from Pennsylvania Station 


The Hotel Martinique 


On Broadway, 32d to 33d Streets, New York 


Charies Leigh Taylor, President 


Walter Chandler, Jr., Manager 


Day 


By C. Dienstbach 


YOR the first time the reason of a Zep- 
k pelin attack is known with certainty. 
It was officially announced that the re- 
cent aerial night raid on Paris was made 
|in retaliation for what is claimed to have 
been an unjustified attack on the non- 
military city of Schlettstadt by a French 
aeroplane. Hitherto Zeppelin raids seemed 
i|to have no very clear object in view be- 
less indiscriminate bomb- 


;yond more 0 
dropping, if the published accounts may 
at all be trusted 

If these attacks were really aimed, as 
| many believe, at private property and 
| non-combatants, they would be far more 
senseless and inefficient than we have a 
|right to expect of the highly efficient Ger- 
man army and its General Staff. The 
obvious difficulty of aiming dropped mis 
siles from a mammoth aircraft, intent on 


dodging hostile fire, would play no part, 
as the target offered even by a small town 
would be immense, and about half of this 
area would be roofs. But to drop a few 
heavy, shattering high-explosive bombs on 
a town would be literally beside the mark. 
One half of them should more or less | 
harmlessiy drop into streets or yards; the 
remaining two or three might be expected 
to smash two or three houses. What does 
the destruction of two or three houses 
amount to compared with the devastation | 
demanded in the legitimate bombardment 
of a village used as a stronghold? If a 
Zeppelin intended anything like making a 
businesslike job of a savage attack on 
| civilians it would surely drop at least one 
|}hundred twenty-pound bombs, suspended 
| under its length, at the rate of three a 
second, by electrical release, possibly the 
melinite shells fired from 
(Each Zeppelin carries a fair-sized dy 
namo for searchlight and wireless.) Some 
fifty of the bombs would be most likely to 
hit houses, but it is hardly the nature of 


howitzers. 


an air attack to copy the plan of a bom 
bardment on land. To turn aerial carry- 
ing capacity, limited even with a Zep- 
pelin, into smashing force seems wasteful. 
The air fighter, on the contrary, depends 
on starting an avalanche rolling—on fur 
nishing only the salient point, or rather 
an endless multitude of such points, for 
spontaneous destruction 

The process is like an epidemic starting 
from a thousand germs, partly perishing, 
partly resisted. This banishes high ex- 
plosives, which seatter too much for effi 
cient ignition Ancient Greek fire, which, 
unlike gasoline, could not be extinguished 
by sand, let alone water, and merrily 
blazed away on the waves, is the weapon 
for aircraft. But what folly to drop seven 
or eight rather inferior modern incendiary 
bombs, as stated of the recent Zeppelin 
The Zep- 
pelin becomes a mechanical Attila, the 


raid, which started a few fires 


true scourge of God, the moment it scat- 
ters over a town (on the windward side) 
one thousand two-pound torches made of 
an adequate modern imitation of unextin 
guishable Greek fire; in other words, an 
extremely slow, hot-burning explosive. 
The technical problem cf lighting a slow 
match safely by electric contact in most 
rapid succession inside each torch as it 
The steel shell of 
a torch or “fire arrow” must also be strong 


drops is easily solved. 


enough to allow of its piercing roofs after 
dropping from a great elevation. If these 
| missiles lodge invisibly at night (burning 
at first only inside) they are all the more 
irresistible. Now, such a Zeppelin attack 
would not be more savage than those first 
mentioned; but, directed mostly against 
property only, so much less so that it 
might under certain conditions be inten- 
tionally resorted to, it is quite conceivable 
that Germany would answer the actual 
| Starving to death of her women and chil- 
bee if that were possible, by a modern 
| 


repetition of the great fire of London. 
The “attack on London,” as it is popu- 
|larly fancied at present, would engender 
| worse than useless hate. 

| But a modern “London conflagration,” 
| hopelessly beyond control from the outset, 


| their way irresistibly and unfailingly to 





other darkened British cities in night and 
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fog, offers a different outlook—an outlook 


|which tends to strongly prove the ad- 
| visability of keeping religiously, even in 


this horrible war, to the wisely estab- 
lished rulings of international law, 
whether they affect blockades or bomb- 
dropping. 

In the light of such considerations, 
“Zeppelin raids” to date appear rather as 
what they probably were—casual and 
cautious first trials of actual war condi- 
tions for moral effect without intent of 
true fighting; or, in the most recent case, 
an intentionally limited and chiefly moral 
punishing action. Dropping missiles for 
“legitimate” military tasks, on the other 
hand, seems already largely discredited as 
too erratic in the face of defending ar- 
tillery. 


Our Neglected Aquatic Foods 
A SIDE from its well-known activity in 
4 & conserving the resources of the coun- 
try in food fishes and other aquatic ani- 
mals belonging to our habitual dietary, 
the United States Bureau of Fisheries has 
long been conducting inquiries into the 
potential value and possibility of using 
various aquatic products which are wholly 
neglected or but inadequately utilized in 
this country. An example is the sea mus- 
sel, a cheap, abundant, and excellent food, 
but one rarely seen on Ataerican tables. 
The bureau issued several reports calling 
attention to this food, but without accom- 
plishing the desired result. Finally, early 
in 1914, a more energetic campaign was 
inaugurated in Boston, where one of the 
leading hotels was induced to add the sea 
mussel to its bill-of-fare. At the same 
time the matter was given publicity in 
the newspapers, with the result that in a 
few months mussels were being served 
and given a conspicuous place on the 
menus of over seventy of the principal 
hotels, restaurants, and clubs of the city. 
Having thus become familiar to the public, 
mussels were placed on sale by retail deal- 
ers and vendors, who were furnished with 
large placards giving the product the en- 
dorsement of the bureau, and wide distri- 
bution was made of a circular explaining 
the merits of mussels, and giving a num- 
ber of recipes for cooking them. Finally, 
the members of the police force were sup- 
plied with mussels and circulars, in order 
that the policemen’s homes in all parts 
of the city might serve as foci of informa- 
tion on the subject. This propaganda is to 
be extended to other parts of the seaboard. 
As the mussel is suitable for canning, its 
use will probably spread to all parts of 
the country. Preliminary steps have been 
tuken toward a similar campaign in be- 
half of the dogfish. At present this fish 
is not only not utilized to any extent for 
food, but is a serious scourge to the estab- 
lished fisheries on account of its rapacious 
habits. 


Hypnotism 
YPNOTISM is 
minds of many persons with the 


associated in the 


vaudeville stage; they think of it as a 
sort of psychological charlatanry in which 
the performer, sometimes through the as- 
sistance of confederates in the audience, 
who volunteer as subjects, amuses, but 
deceives, the spectator. 

“The truth of the matter is,” holds Prof. 
P. H. Fogel of the Department of Phil- 
osophy of Princeton University, “that the 
conscious processes underlying hypnotic 
phenomena, namely, attention and sugges- 
tion, are among the most fundamental in 
human life. 

“College courses in the psychology of 
hypnotism, and similar phenomena are 
largely confined to the greater universi- 
ties, for in the small college, psychology 
is frequently used merely as an introduc- 
tion to the philosophical consideration of 
the conventional problems of knowledge 
and reality, and the teaching staff is 
usually not large enough to take up all 
the phases of a psychology of life. 

“The literature on hypnotism is volumin- 
ous, and the phenomena themselyes are 


| 


| 
| 


Walter S. Gilson, Vice-President | perfectly feasible because Zeppelins found | of interest and importance, on account of 


their relation to medicine, education, law 
and morals.” 
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No more guess work-No mote 
rule-of-thumb extravagance 


PACKARD 


New Model Trucks mean | 
certainty in motor hauling [_ 


The first complete series of silent, up- 


to-date chainless trucks. 


Seven sizes—|l-ton, 1'4-ton, 2-ton, 3-ton, 4-ton, 5-ton 
and 6-ton—a truck to exactly meet the needs of 
your particular business. 


They stand for CERTAINTY—the one quality 
that counts most in motor hauling, the one quality 
that is the most difficult to buy. 
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There are plain, everyday and perfectly obvious 
mechanical reasons for the dollar-saving ability of Hee 
these trucks, their great range of activity and their ae 
unapproached efficiency. 



























































Begin better and cheaper hauling in your business 
by inspecting the Packard New Model Trucks, a 
or if you cannot do that right away, do the next 8 
best thing, send for a catalog. : 














































































































Packard Motor Car Company Detroit 
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—in itself an exposition of progress 


That The White is enthusiastically pronounced the 


final word in motor car designing and construction 
is not an occasion for wonder when the car is seen. 


Sheer beauty of the finally-perfect streamline body harmo- 


nizes with the mechanical superiority which has always 


marked The White. 


Possibly no one detail in a motor car has ever evoked such 
commendatory comment as the absorbing of the conven- 
tional back of the front seat in the center cowl—a ripple in 
the streamline. 


This, however, is simply one of many things which blend 


into the complete charm of the car. 


White leadership is a principle 


The accomplishment of the final aim in body electrical system combined with the tremendous 
designing is the outgrowth of that leadership advantage of a non-stallable engine. 

which, among other things, first introduced These fundamental mechanical improvements 
the mono-bloc, long-stroke, high speed motor; have been basic principles in The White for 
the logical left-side drive; the first perfected years. 


WHITE DEALERS EVERYWHERE ARE EXHIBITING AND DEMONSTRATING THE DIFFERENT MODELS 
THE WHITE COMPANY, Cleveland 
Manufacturers of Gasoline Motor Cars, Motor Trucks and Taxicabs 


Exhibiting at Transportation Building, Panama-Pacific International Exposition, San Francisco 
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